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1.0 PROGRAM. ABSTRACT 


1.1 OBJECTIVE 


The main objective of this program is to construct a flexible test 
bed for the evaluation of the effectiveness of computer-based expert systems 


in military training and planning. 


1.2 APPROACH 


The technical approach consists of simulating the characteristics of 
expert systems in a game-like environment. Such characteristics include (1) 
friendly and English-like (stylized) dialogue, (2) system explanations of 
rationale about decision recommendations, (3) an ability to make relevant 
suggestions and comments about situation assessments and about plans proposed 


by the user, and (4). the use of high level strategic concepts and terminology. 


The required software for such a program includes (1) a game environ- 
ment simulator, (2) a Sa eces expert system for the game, and (3) an evalua- 
tion program for recording execution histories and for summarization. The 
game simulator will contain provisions for the experimenter to adjust critical 
parameters so that a controlled environment can be maintained. The expert 
system will monitor the progress of the game and can be interrogated as the 
user sees fit. A facility will also be provided for evaluating the user's 


performance under different modes of consultation with the expert system. 


1.3 PROGRESS 


To date, the following tasks have been completed: 


(1) Design of the game scenario generator. 


(2) Preliminary implementation of the game for test and evaluation 
purposes. 7 


(3) Completion of the optimality algorithm for the game. 
(4) Technical report sections for optimality and game description. 


(5) Preparation of a demonstration video tape showing a typical game 
| session. | | 


(6) Implementation of the optimality procedure. 


(7) Production of a complete set of decision maps for the game. 


-|- 


1.4 PLANS AND MILESTONES 


8/81 - 3/82: 


3/82 - 7/82: 


8/82 - 7/83: 


(second year) 


(see above) 


Complete detailed design of expert system. 


Complete a preliminary implementation of the expert system. 


Design and implement performance monitor, complete final 

implementation of expert system, integrate expert system 
and performance monitor with scenario generator and | 
optimization procedure, perform system tests and validation. 


2.0 GAME ENVIRONMENT SIMULATOR 


A preliminary version of the game environment simulator has been 
implemented. The game is based on the classical problem in Statistical 
Decision Theory of making a critical decision with available information 
| or waiting until more reliable information can be obtained. Delaying the 
decision too long could result in lost opportunities. The following section 
contains the rules of the game as they are presented to the player by the 
computer. A complete demonstration of the game is available in a prepared 


video tape which is a separate appendix to this report. 


2. | MILITARY BREAKTHROUGH 


You are trapped behind enemy lines and your objective is to break 
through the enemy forces and reach the ocean beyond. Each of the four enemy 
lines has seven encampments which may be attacked or skipped depending on pre- 
vailing conditions or available information. After a successful attack, you 
BREAKTHROUGH to face the next enemy line. However, an unsuccessful attack 


moves you to the next encampment to the right. 


At the start of the game you will be given military forces made up 
& 
of three components: Artillery (A), Infantry (I), and Tanks (T). Each enemy 


encampment has similar forces but the exact strength is not known. 


The strength of each component of your forces. is measured by one of 
four possible levels: high (HI), medium (MED) , low (LOW), or depleated (NIL). 
The enemy commander always configures his forces into one of only four possible 
combinations: (1) HI-HI-HI, (2) MED-MED-MED, (3) LOW-LOW-LOW, or (4) NIL-LOW-NIL. 
These strengths refer to the three components Artillery, Infantry, and Tanks 


(A-1-T) in that order. 


Your forces begin at HI-HI-HI. The enemy tries hard to conceal its 
real strength using camouflage and decoying techniques. When confronted with 
a new enemy encampment, a preliminary assessment of its strength will be avail- 


able and displayed in the corresponding box. The initial assessment, however, 


‘may be unreliable. 


Reconnaissance may be used to improve your information about the true 
enemy strength. By sending in ''shallow'' reconnaissance, the displayed assess- 


ment will be improved, but will still not be entirely accurate. ® 


By sending in ''deep'' reconnaissance, a true picture of the enemy strength 
may be obtained. However, the deeper the reconnaissance, the more chance you 
have of being detected by the enemy. If you are detected, you have lost the 


element of surprise and the battle is more difficult to win. 


If you wish to avoid being detected altogether, you may attack without 
reconnaissance. Alternatively, if you think your chances of success are small, 
you may skip the encampment confronting you and move to the next one on the 


right. . 


Once you reach the encampment on the extreme right (the 7th), you MUST 
attack. If such an attack fails, the game ends with defeat since you lost the 


chance of reaching the ocean. 


After each battle your forces may be reduced in strength. There is no 


possibility of additional strength or replacements. 


Occasionally, the weather wil] be poor. If it is raining, a battle is 
more difficult to win, the information is less reliable, and the probability of 


being detected is smaller. ® 


Lud THE STATE TRANSITION MATRIX 


The following Table 1 shows the state transitions that occur in the 
game as well as the probabilities of win In various game configurations. 
The friendly forces can assume one of only 12 combinations (states) ranging 
from HI-HI-HI to NIL-NIL-NIL. The enemy forces can assume one of only L 
possible states. For each match of friendly and enemy state, a particular 
probability of winning the battle (if it occurs) has been assigned along with 
the new state for the Friendly forces. The enemy state is-chosen at random 
at every confrontation. The probability of win and the new state are indepen- 
dent of each other. The forces will undergo state transition regardless of 


the outcome of the battle. 


For example, if the friendly forces are currently at state number 3 
(MED-HI-HI) and the enemy state is. number 2 (MED-MED-MED), if a battle occurs, 
there is a .7 chance of the player winning and he will be left with forces 
of MED-HI-MED (state number 5) whether he wins or not. State number 12 
(NIL-NIL-NIL) ends the game in defeat for the player since his forces are 


depleated. 


Figure 1 shows the state transitions in the form of a network flow 
diagram. The arc labels refer to enemy states. Omitted arcs lead directly 


back to the same node. 
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3.0 OPTIMIZATION PROCEDURE 


In order to evaluate the performance of the player and to permit the 
expert system to generate relevant comments and recommendations about the game, 
an optimization procedure will exist which will have the capability to cal- 
culate the best game strategy at any point. The following section describes 


the optimality algorithm excluding the weather factor. 


361 OPTIMIZATION 


The optimal decision at each decision junction as well as the utility 
associated with any given situation can be computed recursively using the 
expected utility maximization principle. Let the enemy encampments be arranged 
in a rectangular array as described in Figure 2. The game always starts with 


the Meds encampment. 


From any given (i,j) cell the game scenario may proceed to only two 
other cells: 1) Cell (i, j-l), if an attack is avoided or failed (and j > 1), 
or 2) Cell (i-l, a) in case an attack is successful. As a result, 
the utilities and decisions connected with confronting the (i,j) cell can be 
computed from the utilities of entering (i-1, in) and (i, j-l). This facili- 
tates a row-by-row recursive procedure of calculating the optimal policy in the 


following order: (1,1) Cairne (hid) One (252 roa) A) (3,1) (332) 522 


| This role- back computation is space-efficient due to the fact that at 
any (i,j) stage of the computation only two utility vectors need be saved in 
memory: that characterizing the entry to the (i-l, ie) stage and the one 
associated with the entry to the (i, j-1) stage. The details of this optimi- 
zation procedure can be obtained from the flow chart of Figure 3 and the 


influence-diagram of Figure 4. 


Let U, jhP) stand for the utility of entering stage (i,j) with force F. 
The utility of launching an attack at the (i,j) stage knowing the variable 


E z and D, is given by: 


Figure 2. Enemy Encampment Array. 
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Figure 3. Flow-diagram for data and decisions in the (i,j) stage. The 
triplet (F,i,j) denotes the state of entering the (i,j) stage 
with force F. | 


Random Variables 


Fe - Own force on entry 

- - Own force after an attack 

xX) 7 Initial report regarding enemy strength 

Xo ~ Report obtained by shallow reconnaissance 

X 3 - Report obtained by deep reconnatssance 

D, - Being detected during shallow reconnaisance ~ 
D., - Being detected during deep reconnaissance 
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Figure 4. Influence-diagram for variables affecting the events and observations 
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lic) 


in each stage. 


The residual (after the attack) force F is a deterministic function of 
the initial force (F), the enemy force “(z) and whether the reconnaissance 
force has been detected .(D). | 


The probability of an attack resulting in successful penetration (P_) is 


a deterministic function of F, z and D. 


The reported levels of the enemy strength before reconnaissance (x1) 
after shallow reconnaissance (x,) and after deep reconnaissance (x,) are 
related to the true.level (z) by successive stages of noise 

corruption characterized by the conditional probability matrices P(x |x. 1). 
Deep reconnaissance results in a noise-free report X52; t(z) is 4% 


the prior probability of z. 


> 
e 


-|]- 


U(attack i,j | F,z,D) = p_(F,z,D) U. 


i-1,) i,j-] 


__ UF, (F,z,0)]+L1-P, (F250) Ju 


[F(F.z,0)) «it 


Likewise, if the level of enemy force (z) is not accurately known, then based 


On a report x we have: 
U(attack i,j | F,x,D) = Ex [U(attack i,j | F,z,D)] - (2) 
where Es [f(z)] stands for the conditional expectation of f(z) given x 


E [f(z)] = 2 flz) p(z]x). _ | (3) 
t 


2 |x 


The utility of ‘sending a reconnaissance mission given only the initial 


report X19 is given by: 


U(shallow reconnaissance i,i|x).F) = £ [max U (attack i,j |F.x,)3 


Us 5-1 (FDI | | (4) 


with a similar expression (x3 replacing Xo) for deep reconnaissance. 


By comparing the magnitudes of the four terms: 


e U(attack i,i|F.x)) 
e U(shallow reconnaissance i,J|F.x,) 
@ U(deep reconnaissance i, ee) 


Us 52 fF) } (5) 
one can find the optimal choice among the four options available upon entering 


stage (i,j) with force F and upon obtaining an initial report x,. The maximum 


, | 
of these four terms gives U(entering i,j)F.x)) which, upon averaging, yields 


the entry utility U. j fF): 


-|2- 


Uj (F) = Ee iicenteciac i,j]F,x))] | (6) 


Equations (1) - (6) complete the calculation of the vector U. , {F) in terms 


b] 


of the two vectors U._| (F) and u je fF): The dimensionality of these 


b 
vectors is equal to the number of levels that the variable F may assume. In 
our case, F may take 12 possible combinations of infantry, artillery and 


armour forces and so, the dimensionality of the entry-utility vector is 12. 


The optimal decision polity should convey the following intuitive rule 
of behavior: When j is small and a low enemy force is reported (via x1) it 
does not pay to verify the accuracy of this report by sending a reconnaisance 
and risking detection. Reconnaissance would pay off only when j is large, 
since upon detection the player can still avoid confrontation and seek another 
encampment with low enemy force. The parameters defining the functions 
F_(F,z,D), p_(F,z,D), P (x, |z) and P(x, |Xp) should be chosen in such a way as 
to make the expected score highly sensitive to the violations of such common 


sense rules. 
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4.0 OPTIMIZATION ALGORITHM 


_ Section 3.0 presented the optimization procedure in formal 
mathematical notation. This section describes the same procedure as 


a step-by-step computable algorithm. 
4.1 OVERVIEW 


Figure 2 shows the 28 possible positions (encampments) 

_ that could confront the player during a single game. They are arranged 

in 4 rows (enemy lines) and 7 columns. The start is at the lower left 
corner but since the computation occurs in reverse order, the encampments 
are numbered starting at the upper right corner. The optimality 

computation for each encampment depends on a number of pre-defined 

utility and probability matrices as well as on two state vectors that 

are passed from one encampment to the next. The U vector is, initially, 

the utility of each friendly force from 9 for HHH to 1 for NNN. (See 

Table 1). Thus, U(F)=(9,8,8,7,7,6,6,5,5,4,2,1). The V vector is passed 

from each encampment to the next one on the left. It is initialized 

at -| for each friendly force since a loss of a battle at the end of 

any enemy line results ina loss of the game. Thus, every encampment 
receives two vectors: (1) the U from the enemy line above and (2) the V from 
the encampment to the immediate right. When the optimality calculations are 
completed for one enemy line, a new U equal to the V of the left-most unit 


in the completed line, is passed to the next enemy line. 


Figure 5 1S a reproduction of Figure 3 but shows information 
flowing in the opposite direction. Each stage has been labelled for reference. 
Branch A is the player option to attack without reconnaissance. Branch B 
assumes that shallow reconnaissance has been chosen and branch C refers 


to deep reconnaissance. At each Stage, a utility matrix is calculated 


=< 


Boy ee 


U(FS(Z,F)) 
win win 
| V(F_(Z,F 
| 3 MA eal) C3 lose een 
7 lose. 
lA - 


| 2B 
| 2A | 
a ast | attack 
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V(F) 
9 ; 7 ie 5B a8 US 38 cone 
V(F) 
cont. 


deep 


Figure 5, Optimization Information Flow 


which reflects the information known at that time. It is then passed 

to the next stage. The first matrix 1s the utility of attacking knowing 

the true enemy strength Z. This matrix is the same for stages lA, 1B, 

and 1C. It depends upon the passed vectors U and V and on the transition 
matrix F (See Table 1). Stage 2A represents the utility of attacking 
knowing only report Xa the initial enemy strength report after having 

been passed through two noise filters. Stage 2B is the utility of attacking 


knowing report X,, a single-filter enemy strength report given after 


2 
Shallow reconnaissance is chosen. Stage 2C is the same matrix as stage IC 
Since the true enemy strength is known after deep reconnaissance is 


chosen. 


Stages 3B and 3C represent the maximum utility for either 
attacking or continuing to the next encampment (for shallow or deep 
respectively). 4B and 4C average over the situations of being detected 
Or not detected after reconnaissance is selected. Stage 5B is the 
utility of taking shallow reconnaissance knowing report X, and 5C is 


2 


the utility of taking deep reconnaissance knowing report X, (equivalent 


to Z). At stage 6, branches B and C are combined to form 2 utility 
for selecting shallow or deep reconnaissance and this, in turn, is 
combined with branch A to form, at stage 7, a matrix which incorporates 
the utility for attacking without reconnaissance. Matrix 8 then incor- 
porates the utilities for continuing to the next encampment immediately. 
Finally, matrix 8 combined with the possible initial reports X, produce 


the new vector V to be transmitted to the next encampment on the left. 


These calculations must be performed for each of the 28 
encampments. They all require various probability matrices which are 
computed in advance. The final results are 5 decision maps corresponding 
to the 5 decision boxes in Figure 5 for each of the 28 encampments. 
These maps provide the optimal decisions for all possible situations 
encountered in any game. The decision maps are presented in Section 6.0 


and the program code listing is in the Appendix. 
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4.2 INITIAL INFORMATION 


Before the major utility matrices can be calculated, a 
number of probability matrices, some utility vectors, and the transition 
matrix must be defined. The initial utility of friendly forces U and 
the transmitted utility vector V were defined in the last section. The 
transition matrix F is in Table 1 and shows the reduction in forces — 
after a battle regardless of win or loss. The probability of detection 
under shallow reconnaissance PDS is .4 and the probability of detection 
under deep reconnaissance PDD is .8 for the current game. The probability 
of win PW is also shown in Table 1 for every combination of friendly 
forces F and for every combination of enemy forces Z. The probability 
of win when detected is PWD(Z,F)=PW(Z,F)-.2 with a lower bound of 0, 
The prior probability of enemy forces P(Z) is P(HHH)=2/7, P(MMM)=2/7, 
P(LLL)=2/7, and P(NLN)=1/7. 


4.3 PROBABILITY MATRICES 


From the information above, there are 3 initial required 
probability matrices: (1) PW(Z,F), a 4x12 matrix for the probability of 
win without detection,(2) PWD(Z,F), a 4x12 matrix for the probability 
of win when detected, and (3) P(Z), a vector of 4-values for the 


probability of enemy forces. 


4.3.1 Probability of Report X» given Z 


P(X.,/Z) is the probability of seeing report Xn given the true 
enemy force Z. Report Xo is displayed after selecting shallow reconnaissance 
and, thus, results from passing Z through one distortion filter. Each 
component of Xo(artillery, infantry, and tanks) could be at a level of 
high (H), medium (M), low (L), or nil (N) making 64 possible combinations 
in all. However, only 4 of them HHH, MMM, LLL, NLN are reserved for the 
initial enemy force. The filter randomly changes each component of Z by 


one step with equal probability either up, down, or no change. Thus, for 
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example, an initial Z of LLL could have its artillery component moved 
up to M while its tank component dropped to N producing an Xo report 

of MLN. P(X,/Z), then, is a 4x64 matrix showing the probability of 
every combination of X. given a specific Z. For example, P(NNN/NLN) 

is 4/24. Some of these combinations are impossible since, for example, 
a report could not have an N if the initial corresponding component | 


Started out as an H. 


Figure 6 shows the possible ways that a single component 
could be altered by one pass through the filter. For example, in 
Figure 6c, M could go to H, M, or L with equal probability. However, 
as shown in Figure 6a, N can only go to N or L, etc. Figure 7 is 
a table of the number of paths that each component can take to reach 
a final state. The probability is calculated by taking each of the 
possible 64 reports, multiplying the number of ways each component of Z 
can get to the component in X- (see Figure 8), and dividing by 7 is 
This forms P(X,/Z). Thus, the probability of report Xo given Z is the 
entry in the table in Figure 8 divided by 2/7. 


4.3.2 Probability of Report X Given Z 


Report X, is displayed as soon as the player enters a new 


encampment and sactis from passing Z through the distortion filter © 
twice. P(X) /Z) is the probability that report X, will show up given 
the enemy force Z. It is also a 4x64 matrix and is calculated the same 
way as P(X,/Z). Figure 9 shows the possible ways components of Z can 


be distorted to produce components of X,. Figure 10 shows these 


combinations in tabular form. The adds P(X, /Z) is the square of the 
matrix P(X,/Z) in Figure 7, Figure 11 is the result of multiplying the 
three components for each X,. Thus, P(X, /Z) can be obtained by diving — 
the entries in Figure 11 by 729 (9), For example, P(NNN/NLN) is 

75/729 or approximately 0.10288, Not all arrows are shown in Figures 


9a or 9d. The arrows marked with "2" are doubled and should appear twice. 
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Figure 6. Formulation of P(X,/Z) 
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Figure 7. Ways to get from Z to x, 
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Figure 8. P(X,/Z) (divide by 27) 
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Figure 9. Formulation of P(X,/Z) 
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Figure 9. (Continued) Formulation of P(X,/Z) 
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Figure 10. Ways to Get from Z to XK, 
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P(X, /Z) 
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4.3.3 Unconditional Probability of Report Ko 


P(X.) is the probability of report X showing up at the 
Start of each encampment and is a vector of 64 entries. It can 
be computed directly from P(X, /Z) and P(Z) as follows. (See Figure 12) 


P(X, ) = ; P(X, /Z)P(Z) 


4.3.4 Unconditional Probability of Report X, 

P(X.) is the probability of report Xn showing up after 
Shallow reconnaissance is chosen and is a vector of 64 entries. It 
is computed from P(X,/Z) and P(Z). (See Figure 13) 


P(X) = £ P(X,/Z)P(Z) 


) 
eo 2! 9 


4.3.5 Probability of Report X» given Report X, 


P(X,/X,) 1s the probability that the shallow reconnaissance 
report will show up given that one of the 64 possible initial reports 
has occurred (barring impossible initial reports). It is a 64x64 _ 
matrix. However, X, is formed by running Z through two filters. 
Therefore, P(X,/X, ) can be calculated by using Bayes' Rule and running 
Xo through one filter to produce x1. 

P(X,/X, ) = P(X) /X,)P(X,) 

Since P(X, ) and P(X.) 
form P(X)/X,). This is accomplished using the same procedure as shown 
in Section 4.3.1 except that 64 combinations must be filtered rather 
than only 4. From this, it can be seen that P(X, /Z) is a sub-matrix 
of P(X, /X.) having all 64 rows and 4 of the columns. | 


were calculated before, it is only necessary to 
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Z) 
Figure 13. P(X.,/ 
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4.3.6 Probability of Enemy Force Z given Report Xy 


P(Z/X, ) is.the probability that Z will be the true enemy 
force given that report X, has shown up in the game. It is 4x@4 in 
size and can be calculated from P(X,/Z), P(Z), and P(X, ) by Bayes' Rule. 


P(Z/X,) 7 P(X, /Z)P(Z) 
| P(X, ) 


4.3.7 Probability of Enemy Force Z given Report Xo 


P(Z/X,) is also 4x64 and is calculated in the same way as 
P(Z/X, ). 


P(Z/X,) = P(X,/Z)P(Z) 


P(X) 
Strictly speaking, the information available after shallow reconnais- 
Sance is not Xo only, but the combination of X, and Xo. However, since 
X, was produced from X, by an independent random process, it can be 

>: Formally, P(X1/ZX5)=P(X)/X4) implies 
P(Z/X. 5X, )=P(Z/X,). This mechanism saves a substantial amount of compu- 


ignored in favor of its source X 


tation since, otherwise, a 64x64 matrix would be required to charac- 


terize all combinations of X, and X 


] 2° 
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~4,4 UTILITY MATRICES 


At this point, the optimality calculations begin. The 
following utility matrices are computed for each of the 28 encampments. 
The 5 decision maps are produced as they are encountered and at the 
end of each enemy line (7 encampments) a new U is calculated to be 
used by the next enemy line. The computations are taken in parallel 
for each of the 3 branches in Figure 5. Most of the utility matrices 
must be duplicated for the detected and non-detected states. 


4.4.1 Utility of Attacking Knowing Z 


Matrix UI is the utility of attacking knowing the true enemy 
state Z and is 4xl2 in size. Matrix UID is the same for detected. It 
is found by averaging over the utility of winning U and the utility of 
losing V with the corresponding porbabilities. 


UI(Z,F) = U(F(Z,F))PW(Z,F) + V(F,(Z,F))(1-PW(Z,F)) 


UID(Z,F) = U(F,(Z,F))PWO(Z,F) + V(F.(Z,F))(1-PWD(Z,F)) 


The utility of winning is multiplied by the corresponding probability 
of winning and added to the utility of losing times the corresponding 
probability of losing. Since this represents an attack, the utilities 
must be obtained by referencing the transition matrix Fe to see what 
the remaining forces will be after the attack. Matrices UI and UID 
suffice for all 3 branches 1A, 1B, and 1C in Figure 5, (See Figures 
14 and 15.) 


4.4.2 Utility of Attacking Knowing Report X, 


Stage: 2A is the utility of attacking knowing only report 


x rather than the true state Z, Matrix U2A(X, sF) is 64x12 in size and 
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Figure 14. UI(Z,F) = U(F_(Z,F))PW(Z,F) + V(F{(Z,F))(1-PW(Z,F)) 
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Figure 15. UID(Z,F) = U(F,(Z,F))PHD(Z,F) + V(F.(Z,F))(1-PWD(Z,F)) 
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can be calculated from U1(Z,F) and P(Z/X, ). 


U2A(X, 5F) =f UI(Z,F)P(Z/X, ) 
Z : 
A corresponding matrix for detected is not required since branch A 


means that no reconnaissance was taken. (See Figure 16.) 


4.4.3. Utility of Attacking Knowing Report X 


At stage 2B, the player has taken shallow reconnaissance 


and has decided to attack based on report Xn This matrix, U2B(X,,F) 


2° 
is 64x12 and is calculated from UI and P(Z/X,). A corresponding 


matrix U2BD is based on UID and is for detected. (See Figures 17 and 18.) 


U2B(X, sF) =  UI(Z,F)P(Z/X,) 
: Z 


U2BD(X..F) = £ UID(Z,F)P(Z/X,) 
| Z | 
4.4.4 Utility for Attacking or Continuing 


Stages 3B and 3C represent the player's decision to attack 
or to continue to the next encampment given the report after choosing 
shallow or deep reconnaissance respectively. U3B(X, .F) and U3BD(X, sF) 
are the shallow reconnaissance matrices for not detected and detected. 
They are 64x12 and computed by taking the maximum of U2B and V. 


U3C(Z,F) and U3CD(Z,F) are 4x12 and are based on the maximum of U1 and V. 


U3B(X5,F) = MAX(U2B(X,,F) V(F)) 


U3BD(X,,F) = MAX(U2BD(X,,F) ,V(F)) 
U3C(Z,F) = MAX(U1(Z,F).V(F)) 


U3CD(Z,F) = MAX (U1D(ZF) 6V(F)) 


—=3]- ; 


Figure 16. U2A(X,,F) = © U1(Z,F)P(Z/X,) 
i 


Figure 17. U2B(X,,F) = x UI(Z,F)P(Z/X,) 
Z | 
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Figure 18. U2BD(X,,F) = 5 UID(Z,F)P(Z/X,) 
Z 
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V is not passed through the transition matrix since this stage does 
not represent an attack, but continuing with the same forces. (See 
Figures 19, 20, 21, and 22.) | 


These 4 matrices form 4 of the major decision maps since 
they reflect the player's decision to attack or continue ina 


Shallow/deep or detected/non-detected situation. 


4.4.5 Average Utility for Detected/Not Detected 


At stage 4B and 4C, an average should be taken over the 
Situations for detected and not detected using the corresponding 
probabilities for detection PDS and PDD. The results are the 64x12 
matrix U4B for the shallow reconnaissance branch and the 4x12 matrix 
U4C for the deep reconnaissance branch. (See Figures 23 and 24.) 


U4B(X, .F) = U3B(X. 5F)(1-PDS) + U3BD(X, ,F) PDS 


U4C(Z,F) = U3C(Z,F)(1-PDD) + U3CD(Z,F)PDD 


4.4.6 Utility of Taking Shallow or Deep Reconnaissance 


Once an average has been taken over the possibility of 
being detected, the computation can progress to stages 5B and 5C which 
assume that either Shallow or deep has been chosen, but the corres- 
ponding report has not yet been seen. Matric U5B is a 64xl2 array that 
captures the utility of taking shallow reconnaissance prior to 
knowing its outcome report Xo: It is found by combining U4B and P(X./X, ) 


and summing over X,. (See Figure 25.) 


2° 


USB(X, .F) = ; U4B(X, sF)P(X,/X, ) 
2 
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Figure 19. U3B(X,,F) = MAX(U2B(X,.F) V(F)) 
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Figure 20. U3BD(X,,F) = MAX(U2BD(X, ) V(F)) 
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Figure 21. U3C(Z,F) = MAX(U1(Z,F),V(F)). 
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Figure 22. U3CD(Z,F) = MAX(UID(Z,F),V(F)) 
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U4B 
Figure 23. U4B(X,.F) = U3B(X, »F) (1-PDS) a U3BD(X, »F) PDS 


U4C 


Figure 24. U4C(Z,F) = U3C(Z,F)(1-PDD) + U3CD(Z,F)PDD 
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Figure 25. USB(X,,F) = = U4B(X>,F)P(Xo/Xq) 
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For stage 5C, a similar matrix USC(X, »F) is formed from U4C and P(Z/X, ) 
and is 64x12 in size. (See Figure 26.) | 


USC(X, F) = - U4C(Z,F)P(Z/X, ) 
Z 


Now, the maximum of these two matrices will form U6(X, .F), a 64x12 
matrix that contains the maximum utility (decision rule) for choosing 
shallow or deep reconnaissance once attack or continue have rejected. 
(See Figure 27.) 


U6(X, 5F) bi MAX(U5B(X, ,F) ,USC(X, ,F)) 


4.4.7 Utility of the Reconnaissance Option 


Matrix U2A(X, ,F) can now be used and incorporated with U6 


to form U7(X, 5F); a 64x12 matrix that provides the decision rule for 
taking reconnaissance or attacking immediately assuming that continuing 


has been rejected. (See Figure 28.) 


U7(X, .F) = MAX(U6(X, »F) ,UZA(X, .F)) 


4.4.8 Utility of the Attack, Continue, or Reconnaissance Option 


U7 can now be compared to V in order to find out the utility 
of attacking or continuing. U8 is simply the maximum of U7 and V. 
Again, V is not passed through the transition matrix since continuing 


would cause the player to retain his current forces. (See Figure 29.) 


U(X, 4F). = MAX(U7(X, .F) »V(F)) 
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Figure 26. U5C(X, »F) =. 2 U4C(Z,F)P(Z/X, ) 
7 | 
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Figure 27. U6(X,,F) = MAX(US5B(X,,F) ,U5C(X, ,F)) 
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Figure 28. U7(X,,F) = MAX(U6(X,.F).(U2A(X,.F)) 
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Figure 29, U8(X,,F) = MAX(U7(X,.F),V(F)) 
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4.4.9 The Major Decision Map 


The main decision map is formed from matrices U5B, U5C, U2A, 
and V. These feed into the production of U8 and, for each combination 
of friendly forces F and combination of reports Xs give a highest 
value which is the decision to (1) attack immediately, (2) continue 
to the next encampment, (3) take shallow reconnaissance, or (4) take 


deep reconnaissance, 
4.4.10 The New Transmitted Vector 


Once the main decision map is completed, a new vector V 
can be transmitted to the next encampment by using U8(X, 5F) and P(X, ); 


and summing over X,. The result is a 12-value vector. (See Figure 30.) 


1° 


V(F) = © U8(X,,F)P(X,) 
x 


4.4.11 The Next Enemy Line 


When the current enemy line (7 encampments) is finished, 
a new utility vector U(F) is made from the previously transmitted V. 
The V vector is then set once again to -! to start the next line. 


The process continues until all 4 enemy lines have been completed. 
At this time, there are 140 decision maps which describe the optimal 
decision for every possible situation that could occur in the game. 


-~h?- 


-43- 


9,0 THE DECISION MAPS 


The following 140 decision maps show the results of the optimality 
procedure. They are in order from the first enemy line to the last 
(1-4) and from the first encampment to the last Cem although they 
were calculated in reverse. The main map is shown first and contains 


letters representing the four decisions: 
- Attack immediately with no reconnaissance 


A 

S - Take Shallow reconnaissance 
D - Take deep reconnaissance 

C 


- Continue directly to the next encampment 


Only 11 of the 12 possible friendly forces F are shown since the last 
one (NNN) results in a lost game and no decisions could be made from it. 
The combinations are in order of artillery, infantry, and tanks from 
left-to-right. The colums are labelled with the possible reports X 
which initially show up when the encampment is first encountered. They 


are in order of artillery, infantry, and tanks from top-to-bottom, 


The second map shows the A or C decisions that can be made 
providing that shallow was recommended in the main map. The same 64 
column labels are used but now represent the results of report Xo 
Some of the entries are missing since these combinations of Xo are 
impossible. This map is for not detected and the third map is for 


— detected. 


The last two maps are used when deep reconnaissance has been 
chosen. In these cases, the true enemy strength is known (report X 1s 
equivalent to Z) and, thus, there are only 4 columns. Again, the entries 


are either A for attack or C for continue. 


~hh- 
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OPTIMALITY March &, 


“DECISION MAP_ 


ATTACK/CONT INUE/SHALLOW/ DEEP 


HHM 
MHH 
HMM 
MHM 
Miao 
LHM™ 
LMM 
NAM 
NMM 


NLL 
ATTACA/CONTINCGE GIVEN SHALLOW, 


HHM 
MAH 
ei 
MoaiM 
MiMi 
LHM 
LMM 
NEM 
NM 


NLA 
ATTACK/CONT INUE 
Hi 


Hem 


Mei | 


HMM 


Mints 


MMi 
LHM 
Li 
NEM 
MMM 
NLL 


ATTACK/CONTINUE GIVEN LEEP, 


HHH 
HriM 
MRH 


HMM 


MHM 
MrnM 
Lit 
Lim 
NHM 
MMM 
NOL 


1°82 


ENEMY LINE 4 


ENCAMPMENT 7 


J=1) 


MAINE NE LNA LNALLMMNNHLLMNMPINNL LANNY LAM MN LMM HAMMAM 


NNLNLNCNMN! LLMAINGE NHNLMOLPINMLAHNAALOMAHANAHALALML MANMAHMALHLMMALAHMAHMHMHH 


NLANELNMNALMLMNEONAAANMILLMMNALANLONRMAHAMNALLOM MLO HHANHMALOMLMHALAMMHAMA 


(REPORT X11) 


AAAAAAAAABALAAAAAAABAAAAARAAAAAAAAAAAAAAAAAAAAAAABAAAAAAAAAAAAAA 
AAA AAR ASAABAAAAAAAAAAAAAASAAAAAAAAAAARAAASAASAAAAAAAAAAAAAAAAALAA 
FAA AR AARAARAASAAAAASAARAASAAAAAAAARAARARARAAAABAAAAAAAAABRAAAAAAAA 
AF AASAAARARAS AAR AAA AARAARAAAAAAAAAAASAARARAASAAAAAAARAAAAAAAAAAAAAABA 
PARAL AAREAREASAARAAAAAAAAASAAASAARBAAAAAAAAAAAAAFAAAAAAAARAAAAABAA 


DAAARAAARSOAASAASAAAAAAAAASAAAA 


AAAABRAAAAAAAAA 


FAM AARAAAAAAAABRAAAAA 


AAAABAABASAGALAAAAAAAAAAAAFARLAAAAAAARAAAAAAAAAAAAAAAAAAAAKAAAAA 
ASAAAAA GAAS AASAAAAAAFAAABASAAAAAAAAASAAAAAAAAAAAAAAAAAAAAAAAAAAA 
ALA SAAAF ALE AAAABAASAAAAABRAAAAAAAAAAAAABAAAAAAAAAAAAAAARAAAAAAAA 
AAAS SAAAAAALASAAAAAAFAAAAAAAALAAAAAAAASAAAAAAABAAAALAAAAAAAAAAAA 
ARAA KAAS ASE AAAACAAAAAAAAAALAAAAAAAAAAAAAAAAALARAAAAAAAAAAAALAAAA 


NOT DETECTED 


(REPORT X2 


) 


AAAAAAAAAABAAAAAA. .. AAAAAA.. 2.2... 6... AAAAAA. .. AAAAAAAAAAAAAAAAA 
AAAABAAABAAAAAAASA. .. AAAAAA. 0.00... AAKAAA. .. AAAABAAAAAAAAAAAAA 
AAAARAAAASAAAAAAA. .. AAAAAS. 2.1000... AAAAAA. .. AAAAAAAAAAAAAAAAA 
ASAAAAAAAAAAAAAAA. .. AAAABSA.. 1.00... AAAAAA. . . AAAAABAAAAAAAAAAA 
ASAARAAAASAAAAAAA. .. AAAAAA.. 1.2000... AAAAAA. .. AAAAAAAAAAAAAAAAA 
AAAAAAASAAAAAAAAA. .. AAAAAA.. 2.000... AAAAAA. .. AAAAAAAAAAAAAAAAA 
AAAAABARAAAAAGAAA. .. AABAAA.. 1.0.8... AAAAAA. . . AAAAAAAABAAAAAAAA 
AAAAAAAAAAAAAAAAS. .. AAAAAA.. 100... AAAAAA. . . AAAAAAAAAAAAAAAAA 
AAABAAAAAAAAAAAAA. .. AAAASA.. 00.0000. ~«O:. AAAAAA. .. AAAAAAAAAAAAAAAAA 
LAAAAAAAASASABAAA. | AAAAAA. 100. AAAAAA. .. AAAAAAAARAAAAAAAA 
ARGASASAAAAAAAAAA. .. AAGAAA. 11... AAAAAA. .. AAAAAAAAAAAAAAAAA 

GIVEN SHALLOW, DETECTED (REPORT X2) 

ASAASAAAAAAAAAAAA. |. AAAAAK.. 2.0000... _. . ABAAAAAAAAAAAAAAA 

AAAAAAAAAAAGAAAAA. .. AAAAAA. lll... AAAAAA. .. AAAAAAAAAAAAAAAAA 

ASAAAAARAAAAAAAGA. .. AAAABA.. 111s... AAAAAA. . . AAAAAAAAAAAAAAAAA 

ASAASAAAAAAAAAAAA. |. AAAABA. 00 lll lo. AAAAAA. .. AAAAAAAAAAAAAAAAA 

AAAAOAAAAABAASABA. | AAAAGA. ooo... AAAAAA. .. AAAAAAAAAAAAAAAAA 

AGARAASAAAAAASARA, |. AAAAAA. 0... AAKAAA. .. AAAAAAAAAAAAAAAAA 

AAAAAAAAAASGABABA. .. AAAAAK 1000... AAAAAA. .. AAAAAAAAAAAAAABAA 

AAAAAAAAAAAAAAAAA. .. AAAAAA.. 1.00... AAAAAA. .. AAAAAAAAAAAAAAAAA 

ARASSAAAAAAAAAAAA. .. AAAAAA.. 1... AAAAAA. .. AAKAAAAAAAGAAAAAA 

AAAAAABAALAGKALAAG. .. AAAAAA 000... AAAAAA. .. AAAAAAAAAAAAAAAAA 

AAAAAARAAAAAAAAAA. .. ABAAAA.. 1000... AA AAAAAAAAAAAAAAAAA 
NOT DETECTED ATTACK/CONTINUE GIVEN DEEP, DETECTED 

HELM HMLN 

4M. (REPORT X3} HME 

HMLN HMLN 

AAA HHH AAAA 

AAAA HH AAAA 

AAAA MHH ABAA 

AAAS bir AAAA 

AAAS MHM AAAA 

AGAA MMM AAAA 

AAAA LHM AAAA 

AAAA LMM AABA 

AAAS NEM AAAA 

AAA NMM AAAA 

AAAA NIL ASAA 


OPTIMALITY March 4, 


DECISION MAP 


ATTACK/CONTINUE? ‘SHALLOW/ DEEP 


i 


1962. 


ENEMY LINE 4 


ENCAMPMENT 


Jaa) 


MAINONLLNNEILNA OL MANNALLMNMPINNCLAHYNNM HAL LALMMNHHELMMHAMLHAMMAHMHHH 
RNENCONCANMNEULCNPINGE NHANLMEOIN MIL HNANLOMA NHAC MENA MALALOMMALAMAMHMHA 
ViMALLANMNALME MANCLNRMAN PILL PIMNALOANLOINARMANMNALLMMLAANE MAL MLM AMMAR 


(REPORT Al} 


A&AASAASAAAALASAAAAABAAAARSAAAOHAAA BAAR AAAAAAGAALAABRAAAAAAAAAAAAAA 


HM SAAR SA AAAS A SAAAAAAAAFAAAAAASSAAAAAAAAAAFAAAAAAAADDDDDDSDDDDDDDDDD 
MH EtACAAAAASAGAAAAAAAAAAAAAAHASASAAAAAAAAAGAAAAADDEDDDSDDDDEDDDDD 
HMM FAARAASAAASEAAAAAAASAAAAAAAAAAAAAAARAASAAAAAAAAAADDDDDDSDDDDSDDDDD 
MHM PEP DAAAAASASMOAAAAAAAAAAAASFLASHAAAAAAAAAAAGAGAAADDDDDDSDEDDSLDDDD 
ig a Fal A&AARSABASSASAAAASAASAAAAAASAASAAAASAAAAASAAASAADDDDDDSDDDSSSDBDD 
LiiM POEARAAAAAADAS SAAAAAAAAAAAAAASRAAAAAAAAAAAAAAAAAADDDDDDSDDDSSSDDDD 
Liam P&AAAAARSASDAGASAAAAALMAARAAASAAAAASAAAAAAAAAAAAAADDDDDDSDDDSSSDDDD 
MAM AARAAAAAAAALALASAASAAAAASALASAAAAASAAAAAAAAAAAADDDDDDSDLBDSSSDBDD 
MM AA A OMAR AAA AR AAA ARAAAAARAAAAAAARAAAAALAAADAAAADDDDDDSDDDSSSDDDD 
NL BAA AALAA BAR AAAAAAAAAARAAAAALAAAAASASASSSSSSSSSSSSSSSSSSSSSSSSDDDD 
ATTACK/CONTINUGE GIVEN SHALLOW, NOT DETECTED (REPORT X2)} | ‘ 
HHH PAAASAAAAAAAAGAAA. .. AAAAAA............ ARAAAA. .. AAAAAAAABAAAAAAAA 
HAM  AAAAAAAAAABAAASAAA. .. AAAAAA Sie nek MEA SS 2d, careers AAAAGA. .. ASAAAAAAAACCCCCCC 
MRH PARA AAARAAAGAAAAA, .. AAAAAA.. 2.2... A .. AAAAAAAAAACCCCCCC 
Hiv P&AAAAAAAABAASAAAA, .. AAAAAA.. 2.2... ABAAAA. .. AAAAAAAAAACCCCCCC 
MHM AFAAAAAABRAAAAAAAA. .. AGAAAA.. 2.22... AAAAAA. . . AAAAAAAAAACCCCCCC 
MMM F&aAAAARAAAAAAAAAAAA. .. AAAAAA. 2.2.2.0... AAAGAA. .. AAAAAAAAAACCCCCCC 
LHM BOA ASAAARAAABAAABA. .. AAAAAA.. 2.2... AAAAAA. .. AAAAAAAAAACCCCCCC 
a LmiM AAAARAAAAAAAAAAAA. .. AAAAAA.. 2... 0.1... AAAAAA. . . AAAAAAAAAACCCCCCC 
I NHM APAAAAAASALAAAAAAA. .. AAAAAA.. 2.2... AAAAAA. .. AAAAAAAAAACCCCCCC 
NM ASAAAAAAAAASAAAAA. .. AAAAAA.. 2.2... 2... AAAAAA. .. AAAAAACAAACCCCCCC 
| NLL AFAR AAAAAEAAAAAA, AARAAA. 2... lw. .cececcccccecccccce 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT x2} | | 
HHH AAAAAAAAARAAAAAAA, .. KAAASA... 2.00... AAAAAA. .. AAAAAAAAAACCCCCCC 
HM AAAAAAABAAAAAAAAA. .. AAAAAA. 2.0... AAAABAA. . . AAAAAACAAACCCCCCC 
MHH PAAAAAAARAALAASAAAA, .. AAAAAA.. 2... AAAAAA. .. AAAAAACAAACCCCCCC 
Hin BARR AAAZASASAAAAA. |. AAAAAA.. 2... AABAAA. .. AAAAAACAAACCCCCCC 
MHM AAARBAAAAAAGAGAAA, .. AAAAAA..... 2... AAAAAA. .. AAAAAACAAACCCCCCC 
MMM PAAR AAARAAAAAAAAA, .. AAAAAA... 2.2.2... . AAAAAA. . . AAAAAACAAACCCCCCC 
LHM AAARAAAAGAALAAAAA, .. AAAAAA 2.2... AAAAAA.. . AAAAAACAAACCCCCCC 
Lim PARAL ARAADASAAANA, AaAAAA 22... CCCAAA. .. CCCCCCCCCCCCCCCCC 
NRiM F&OAOARASBAAAAAASAAAA .. AAAAAA. 2. CCCAAA. . . CCCCCCCCCCCCCCCCcce 
NM A&ORAAAAARAGESAAAA . CACAAA ol... ee eee ww COCCCCCCCCCCCCECCE 
| UN AABSa&AAaCACCCACACTC. CO Ce ik 5 ere ee eo ececcececccc ccc ccc 
ATTACK /CONTINVGE Ce eet NOT DETECTED ATTACK/CONTINUE. GIVEN DEEP, DETECTED 
ee RMLN H 
Piette CREPORT AG? HME 
PML HMLN 
HetH AAA bE CAAA 
HHT CAAA HHM CARA 
MoH CAA MHA CAAA 
HMM CAAA HMM CAAA 
MHM CAAA MHM CAAA 
MMM CAAA MMM CAAA 
LHM TA AA LHP CAAA 
hom CAAA LMM CCAA 
NHPt CAA NHM CCAA 
NMM PRA NM CCAA 
Moo CCAS CCCA 


NLL 


OPTIMALITY March & 1982 


DECISION MAP ENEMY LINE 4 ENCAMPMENT 5 (I=1, J=3) 


NAINCALLNNEON AL PIMINNALOLOMNMMNNGCOLARHNANMMHALLALOM MINHA MM HALHAMMHMHHH 
NAILONCNLONMANCLMINMING NANLMLMNMLANHAIL PNA LAL AL MAN HMA HLM MALIA MHMHMHH 
NONNCLNMANLI MNCL NNN MMNHLANL NAMANMNALLM AL HANAMALMLMAALAMMHAMH 


ATTACK/ CONT INUE/SHALLOW/DEEP | (REPORT X1> 
HHH PrAAAAAAAAAASASAAALAAAAAAAAAAAGAAAAAAAADDBDDDDDDDDDDBBDDLGDDGLDBDD 
HYM AAAAAAAALASARSAABAAAAAALAAAAAAASAAAAAASADIDDDDDAAADDDDDDSDEDSSSDDDD 
MoH APL AAR AAR AAS AAAAAAAAAFAAAAAAAAAAAAAAAAADDDDDPDAAADDBDDDSDEDSSSDBDE 
HMint FAA AaAAAEAAAAASAAAAAAAASAAAAAASSAAAAASAADDDDDBAAADDBDDDODSDDEDSSSDDDD 
Mir, ° PAAFAAARAAALASAABKAAABRAAAAAASAAAAAAAAAADDDDDBAAADDDPDDBSDEDSSSDBDB 
MMM LAR AFLAAARAEARASAAAAAASAAAAABSAA AE AAAAASADDDDDDAAADDDDDDSDBDSSSRDDB 
LHM | PEP AAAARAARASAAAAAAAAAAAAAAAAALAAAAAAADDDDDBDASADDDDDDSDDDSSSDBLD 
LM FAP ASAAR MASEL AAAAAAAAAAAAAALAAALAAAABAAAADDDPDDBAGADDDDDDSBDDSSSSSSDB 
NHM AAARAADAAASLAAAAAAAAAAAAAAASAAAAAAAASADDDDRDAAADDBDDDSDBDSSSSSSB 
NMM © BAAARAASAAGASEAAAAAAAFAAAAASGEAELAAAAAAADDEDDDAAADDEDBDDSDDBDSSSSSSD 
i on AAAS OAAASALASAAASASSSESSSSSASASSSSSSSSSSSSDSSSSDSBSDBDDSSSDBDDEDD 
ATTACK/CONTINUE GIVEN SHALLOW. NOT DETECTED  £e(REPORT X2) 
HHH ASARAAAABSASEASAAA, .. AAAAAA.........2~02.. CCCAAA. .. CCCCCCACCCCCCCCCCE 
HEM AAAAAAAAAABEAAAAS... AAGAAA... 200d... ARAAAA. .. AASAAACAAACCCCCCC 
MHH PrAAARAARAASASASAAA., .. AAAAAA....... ..... AAAAAA. .. AAAAAACAAACCCCCCC 
HMM BAAAAAAAABAAAAAAA,. .. AAAAAA.. 2... LL. AAAAAA. .. ASAAAACAAACCCCCCC 
MoM ARAARANAAARSAAAAA. .. AAAAAA... 2.0... 0... AAAGLAA. .. AAAAAACAAACCCCCCC 
Mii F&EAAAARAAAAAAAAAAN. .. AAAAAA. 2... AAAGAA. .. AAKAGACAAACCCCCCC 
ee LHM FAR RARAARAAAAAAAAA. .. AAAAAA.. 2.2.0.2. AAAAAA. .. AAAAAACAAACCCCCCC 
nat LMM AAASAAASAAAAAAAAA. .. AAAAAA.. 2.2.2. AAAAAA. .. AAAAAACAAACCCCCCC 
I NEM AAAAAAAAASALAAAAA. .. AAAASA... 2.0000. AOAAAA. .. AAAAAACAAACCCCCCC 
Nie ALAAAAAAASOAAAAAA. .. AAAAAA. 2.2.0... CCCAAA. . . CCCCCCCCCCCCCCCCC 
FAAAAAAAAGALAAAAA. CACAAA.......0.002.. CCCCCC. ... CCECECCCCCCCCCCCCC 
ATTACK/ CONTINUE GIVEN SHALLOW, DETECTED CREPORT x2) 
He PAAR AALAAAAEGAAAA. .. ABAAAA.. 1... . neat CCCAAA. .. CCCCCCCCCCCCCCCCC 
ane 3 AAAASAAAAAAAAAAAA, .. AAAASA. 200. CCCAAKA. .. CCCCCCCCCCCCCCCCC 
MHH AAAAAAAAAASAAAAAA. .. AAAAAA. 2... lL. CCCAAA. .. CCCCCCCCCCCCCCCCC 
Hiim RAAAAAAAAAAAAAAAS, .. CACAAA. 2.0... 00~2.. CCCCCG, 2, GCCCCccCcecccccccecsG 
MHM AFA RR AAAGASAASAAA. . . CACAAS b li tage de sie ee ts eee CCOGCCC...4. COGCECECCCCCCCCCCCC 
MMM BAAAAAAAAAASASSAA, . . CACAAA....... me oy be Sind CCCCCC. 2.4 CECCECCECCCCECCCCE 
LHM ASAAAAOAALAAASABAA. _ | CACAAA mies Tae oes a pao CCCCCcc.... GCOCCCCCCCCECCCCCCcCc 
LMM AAA EARAAASCAAAAGA. .. CCCAAG. . 0.2.20... pee GGGce. ..CeGCCCCCCCCCCCECE 
NHM : BAARAASMAACASAAAA | CCCAAA... 2.2.2.0... CCCCCG.... GGCCCCECCCCCCCCCCG 
NMM O&ARAASACACCCACACC...CCCCCC.......22~2... CCCCCG. +. CEECCCECCECCCCCCCCCC 
: MILL ECeCcccccccecceccs. CE CGC Ge <3. eal ere CCCCCE. CCOGCCCCCECCCCCCCE 
ATTACK/CONTINUE GIVEN DEEP, NOT DETECTED ATTACK/CONTINUE GIVEN DEEP, DETECTED 
; HPN HMLN 
ac ae ioe (REPORT X3) HMiL. 
IML HMLN 
Hr CCAA HHH CCAA 
HiFify CAAA HE} CCAA 
MHA CAAA | MHH CCAA 
HMM GEA | | HMM CCAA 
— MciM CAAA | Mi Iv CCAA 
MMM CAAS 7 MMM CCAA 
LEM CAAA : L HM CCAA 
LM CAAS LMP CCAA 
NH CHA NMHM CCAA 
NPM CCAA NMM CCCA 


NLL CCAA | NIL CCCA 


OPTIMALITY March &, 


DECISION MAP 


ATTACK/ CONTINUE /SHALL ‘OW 7 BEEP 


a 


1962 


ENEMY LINE 4 


ENCAMPMENT 4 


J=4) 


NMNINULNNMLNMELMMNINHLLMNMMNNLLHANNMMHAL LAL MMNHALLMMHHMLHAMMHMHEH 
SON CTGR CL ENPINE NANI PL MNML ANEINL MENEHNML HLL MHNHMEL AL MMHL HMHMAMHH 
NM LLANMNNEMLANCNHMNMLEMMNELAAL NAMA HANA MEMRAM MAMA 


(REPORT X11? 


f&EaAAAACAAAASADADADABDDDDDDDOLPDDDDDDDDDDDDDDDLRDDGDBLEDDDDDGDDGDDLDD 


HHM A SASASASAA SASL AAAAAAADADAAAAAAAAGAAAASADDDDDDAAADDDDDDSDDDSSSSSSD 
PIHH CA EAA ARAB ALA AAAAAGADADAAAGAAAAAAASAAADDDDDDAAADRDDDDDSDDDSSSSSSD 
Ht PAA AA AAAAAAGAASSAAADADAAAAAAAAAASAASADDDDDDAAADRDDDDSDDDSSSSSSD 
MM PARA AAAS AASAAAAAAAADADASAKAAAAAAAAAASDDDDDDAAADDGDDDSDDDSSSSSSD 
MMM bFAGASAAASAAAAAAAAAAADDDAAAAAGAAGADADADDDDDDDDDDGDBDGDRBDDBGDDDDDBGBDD 
LRM LAARAASA ALAA AAAAAAADDDASASAAAGADADADDDDDDDLDDDDPRDDDDDBDDDDDDDD 
LMM AAaAAAAAAAAAASA AAA AAADADAAAAAAALASAAAAADDDDDDDDDDDDDDDSDDDSSSDBDD 
NHM FAAS AAAAALSAASASAAAADADAAAAGAASAASAASADDDDDODDDDDRDDDSDDDSSSDBDD 
ie bm RAAAAAASASAAAAKADDDASADADADDDDEDDDDDDDDGDDDDDDDDGDDDDDDDDGDD 
NL SARAOAAAAASSASASSSASSSSSSSSSSSSSSSSSSSSSSSDSSSSSSSSSSDSSSDCGDDLDD 
ATTACK/CONTINUE GIVEN SHALLOW, NOT DETECTED (REPORT X2) | 
HHH BAP AINA AAR IRN ide - AAAAAA. 2222 CCCAAA. . . CCCCCCCCCCCCCCCCC 
HHM HAAAGAASASAASAAAS. .. AAAAAA. 2.00 lll... CCCAAA. .. CCCCCCCCCCCCCCCCC 
MHH AAMAAAAAAAAAAAAAA, || AAAAAA ee eee CCCAAA. . . CCCCCCCCCCCCCCCCC 
HMM POOR AAA AAAEAAAAAA. .. AAAAAA... 2.2... CCCAAA. . . CCCCCCCCCCCCCCCCC 
MHM ASAAAKAAASAAAAAAA,. .. AAAAAA.. 2... CCCAAA. .. CCCCCCCCCCCCCCCCC 
: riMM AAABRAAAAAAAAAAAAA. .. AAAAAA.... 2... 1. CCCAAA. . . CCCCCCCCCCCCCCCCC 
= LHM P&aAGAAAAAAAABASAAA,. .. AAAAAA.. 2.2.0.0... CCCAAA. . . CCCCCCCCCCCCCCCCC 
a LMM F&OAAARAAAAASAAAAAA. .. AAAAAA... 2... CCCAAA. .. . CCCCCCCCCCCCCCCCE 
NHM PAARAAASAAAAAAAAA. .. AAAAAA.. 2... CCCAAA. .. CCCCCCCCCCCCCCCCC 
NIM b&AARAAAAAASAAAAAA. .. CACAAA........0~.2.. ecocc¢c. .. cccccccccccccccce 
NLL PAAAAAASAACAAAAAA, CCCAAA............ .Cccececceccccccccce 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X23} | 
HHH POAARAARAASAAAAAA.. . CACASA.... 22... cecccec. . . ccccccccccccccccc 
HHM PAAR RAaACACACACATC...CACCCE........00.., CCC ... CCCCCCCCCCOCCCCCCC 
MHH APAAAAAACACACACACG.., CACCCC........2... ceccccc. . .. ccccccccccccccccc 
Him FAAAARACACACACACC...CACCCC............ Ccoccecc. .. ccccccccccccccccc¢ 
MHM PAAAAAACATACACACC... CACCCC........0..., ececcc. .. ccccccccccccccccc 
MMM ASAAAAACACCCACACC,..CCCCCC............ CCC ., €cecececccccccccec 
LHM FAR AAAACACCCACACC...CCCCCC........0..., CCCcCcc. . . cCCCCCCCCCCCCCCCC 
LMM ASS A&AAACACCCACACC...CCCCCC.......50042. CGGCCCC. . -CECCcceccccccccce 
MHM PASAAAACACCCACACC... CCCCCC... 2... 2... Cccccc. . . ccccceccccccccccce 
NMM PAAAACACACCCACACC...CCCCCC.......00... one » ~~ COGCCCCECCCCCCCCCCE 
| NEIL cecceccceccccccccc.. CC CC Cie Sete Ae ee Cccce eecececcececceccccce 
ATTACK /CONTINVGE ees NOT DETECTED ATTACK/CONT INUE GIVEN ak DETECTED 
HMIN ML 
get | (REPORT X33) HMLL 
HME | HMLN 
HRW CCAA HHH CCAA 
HM CCAA HHM CCCA 
MHH CCAA MHH CCCA 
HMM CCAS HMM CCCA 
MHI CCAA MHM CCCA 
MMM CCAS MMM CCCA 
Lm CCAA LHM CCCA 
LM CCA Lm CA 
NHM CCAA NHi4 CCCA 
NMM CCAA NEM CCA 
NLL CCAA NLL CCCA 


ne ee eS SE ny, 


OPTIMALITY March & 1982 


DECISION MAP ENEMY LINE 4 ENCAMPMENT 3S (I=1, J=9) 


NAME NLU NNMLINA_UL MMA LOMN MM HAN MMH LALOMMNHAL LMA HHMMHMHHH 
NALNLNCNMMCLMNMNENHNLMLMNMLHNE VL MHNANMLALMAL MHNHAALAHLMMHLHMHAAMHA 
RLNALLANPINNELIAL NE NHNNMLLMMNALANLONAEANMNALLMMLHANHMALMLMARALAMMAAMA 


ATTACK/CONTINUE/SHALLOW/DEEP (REPORT X13) — 
HHH AAAS AASAADADDDDBDDDDDODDEDDDDDBDDGDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
HHM AAR ARA SAMA EE oAaAtADABGbDDDDDDDADADBEDEDDBDDCDDORDBEBDBDDBDDOBDEPLDDBDD 
MHH Ab&AASAAAGAAGAGAASDADDDDDDDDADADDDDDDDDDDDDDDDDDODDGDDDDDDDDDDDDDD 
HMM AAALAAAAASALAAAAADADDDDDDDDADADDDDDDDDDDDDDDDDDDDDDDDDDGDDDDDDDDD 
MHM AAAS SAASAAALAAAAADADDDDDDDDADADDDDEDDDDDDDDDDDDDDDDDDDDEDDBDDDDE 
MMM AAAAASSAADAADADADADDDDDDDDADADDDDDDDDDDLDEDDDDDDDDDDDDDDDEDDBDD 
LHM AAR AAAAAAADAADADADADDDDDDDDADADDDDDDDDDDDDDDDDDDDDDDDDDDDDDDLLDE 
LMM A oAAAASAAAAAGAAAAAAADDDAAADADSDDDDBDDDDDODDDDDDDDDDDDDDGDDDDDEDD 
NHN  BAAAALSAAASALAAARAAAADDDAAADADADDDODDDDDDDDDEDDDDDDDDODDDDDEDDDDD 
NMM AAAAAEAAAAASASZAAADAGDBDDDDEDDACADRDDBDBDDDDDDDBDDBDDERDDDDDEPDBBDBLBDB 
NLL FAASSAASASSSSSSSSSASSSSSSSSSSSSSESSSSSSDSDSDSSSSDSDSDDDSSSDDDSSSD 
ATTACK / CONT INUE GIVEN SHALLOW, NOT BETECTED (REPORT X2) | 
HHH ALAAAAAAAAABAAAAA. .. CACAAA. 2.2.0.0... CCCOCC. «.<CECCECECCCC CEC CCE 
hMHM ABAAAAAAALAAAAAAA...CACAAA............ CCCCCC. ..,. CCCCCCCCCCCCCCCCCE 
MH AAAAAAAAAAGASAAAA, .. CACAAA.. 2.2.00 00. COCCCG.. .CCCCECCECCCCCCECE 
HMM AAAAAAAAEZEGASAAAA. .. CACABA.. 0.0L. COCECC... CCCCCECECCCCCCCCE 
MH AAGASAAAAAAGAAAAA. .. CACAGA........~.... CCCCCC... CCCCCCCCCCCCCCCCC 
Miran AAASAAASEAASASAAAA. .. CACAAS. 20. CCCCCC... - CCCCCCCCECECCECCE 
oe LHM AAAAABAASAAALAAAAA. .. CACAGA.. 0.00.00... CCGCEC. . - CCCCCOCCCECCCCCCEC 
w LMM LAAAAASAAAAAASAAS, .. CACAAA. 2.0... CCECCC... “CCCECCCCCCCCCCCCE 
NHM ASAASAAKAAAGAAAAR. .. CACAAA.. 22.000... GCCOCCE..... CCCECCCCECCCCCEC CE 
NMM AAARAAAAAAAAAGAAA. .. CACAAA. 2.0.0 000~. .ccecce....cccccccccccccccce 
NLL AAAAAAACACCCACACC...CCCCCO............ cccccc...cccccccccccccccce 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X2) | 
HHH PAAAABRAGAACHAAAAM. .. CCCAGA.......0.~... CCCCEC .... COCCCCECECECCCCCE 
HHM AAAABAACACCCACACC,..CCCCCC........020.:, CCCCCO.. “CECCCCCCECC CC CCEe 
MHH AAAGAAACACCCACACC...CCCCCC........02... CUCCGC. . ~ECCECCCCCCCCCCCCCG 
HMM AAAAAAACACCCACACC...CCCCCC............ CCCOCG.., CCC CCECCCEC CCC CEC 
MHM AABAAAACACCCACACC...CCCCCG............ ECECCC.... CCCCSCCECECCCECCC 
MMM PARBAAACACCCACACC. . . CCCCCC oe ee att CCCCCC. .. CCECCCCCECCCCCECEC 
LHM C4OAGAACACCCACACC...CCCCCC............ CECCCC.... « CECCCECECECCECCCE 
LMM ACSCCCCCACCCECCOC. os COCOOC an feu cuake CCCECG. . . CCCCCCCCCCCUCECCE 
NHid ACACCCCCACCCECCCE | CCCCCO. tro ee eae CECCCC. .. CeCECeCCeeceCcCCcE 
NMM AGACCECCCACCC CC OC Gs 1 CCC CC Gre 4, arduiuediesa GCCCCG, ... CCECCCCECCCCCC CCG 
NUL CECCCCCC CC CCC CECC. .. -CCCCCGs ke ae CCCCCC.... s CCCCEC CCC CCC CECCE 
ATTACK / CONTINUE GIVEN DEEP , NOT DETECTED ATTACK/CONT INUE GIVEN DEEP, DETECTED 
vee 
ih oe (REPORT XG) HMLL 
HMLN HMLN 
HitH CCAA HHH CCAA 
HHM CCAA HHM —CCCA 
MH CGAA MHH CCCA 
HMI COAG HMM CCCA 
Mii CCAA : MHI ecCa 
mil CCAA rin CCCA 
LHM CCAA LHM CCCA 
Lio cCAA LMM CCCA 
NHin — CCAA : SM CCCA 
NIM COAA NMM CCCA 


NLL COCA Mik cccec 


OPTIMALITY March &, 


DECISION MAP 


funieraccrt ne eee SHALLOW/DEEP 
HH} 


1962 


ENEMY LINE 4 


ENCAMPMENT 2 


NAINCANLILINNMLINNLM ANNA LANL BANA 
NLL LMM IONAMIN LOIN HNL HNAAMLALOML MAN HMA ALMMALAHMAHMAMHA 
NINA NANI ALM ANINAL OAL ANAM MLM MME 


(REPORT X1} 


J=6) 


LLHLMMNHALLAMAAMNLAHMMHMHHA 


fS44AC0DDDDDUODDGDDDDDEDDDDDDDDODDEDDEDDDDDDDDLGDRPGDLPBDDDDDBDDGDDEDD 


HHM. SAaé44DAC0A0GDDGDDDDACDDDDDDDDDCDDDDDGDDDDDDDDDDDDDDDDDGDDDDSDSSsss 
MHH FAA 44D4A0ADDDDDRDDDADDDDDDDDDLCDDOCDDDDDDDDDDDDDDDDDDDDBDDDDSGSSSSS 
HM™ AA44AAD4DADLCDDODDODAGDDDDDDDDDGDDDDDDDDDDDGDDDDDODDDDDDDDDDDDDDEDD 
MHM S£44A4D4SDADCDDDDDBDADDDDDDDDDDDDBDODCDDDDDDGDDDDDDDDDDDDDDDDDDDNDDD 
MMM AAAOAADACADDDDDDDDODAGDDODDDDDDODDDDDBDDBDDDEGDDDDDDDDODDDDDEDBSDSSSsss 
 LHM &44AADA0&D 0D DGDDDDADDDDDDCDDODDDDDDDDDDDDDDDDDDDDDDDODDDDSDSSSss 
Liam L&AAAAAAASASASAAAAADACDDRDDEODACADDDDDDDBDDDDDDEDDDDDDDDDDDDBDDDDDBDD 
NHM AAAaAAAAS SAA SAAAADADDDEPDDODADADDDODDDDEBDDDDDGDDGDDDDDDDDBDDBDDLDD 
NMM bAAASOASASASDAGCADDDARDDDDDDEDDDDDEDDEBDDGDDBDBDDDDGBDBDGODDDDDGDDGDDLDB 
Nii AAAAASASTASSSSSSSSSASSSSSSSSSSSSSSSSSSSSSSSDSSSSDSCSDDDSSSSESSSSDB 
ATT ACK /CONTINUE GIVEN SH4@LLOGW, NOT GETECTED CREPORT X23 : 
HHH FOARAAAAAATALAAAA. .. CCCAAA....... th ee oe cccecc...cccceccccccccccccc 
HHM AAASAAATACACACACC...CACCCC........2.2.2.. CCCCCC.....« CCCCCCCCCCCCCCCCE 
MHH AAAAAAACACACACACC...CACCCC............ cccccc. .. ccccccceccccccccc 
HIM AOASAAATACACACACC...CACCCC............ cccccc. . .. ccc ccccccccccccce 
MHM PAaAAAAACACACACATC. CAG CCUG. a 28 ee & Gta a! ececcc. ... cccccccccccccccce 
MMM FAASABACACACACACC...CACCCC............ ccecccc. .. CCccccccccccccccce 
1 LHM AARAAAATCACACACACGC...CACCCC............ cccccc. .. ccccccccccccccccc 
= LMM FAR AARARABAAARAAASA. .. CACASA.........~... cccccc.... . CCcCCCcccccccccce 
NEM PAAAAAARAARAAAAAAA. .. CACAAA........22... cccccc. ... cceccccccccccccccce 
NeM AARAAAAACACCCACACC,..CCCCCC............ ccecccc. .. CCCccccccccccccccc 
NLL AAAAAAAC ACCTCCACACC. COCGOC. v6.5 b5 2 4 ood eccecc.. . ceccecccccceccecccce 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED CREPORT X22} 
HAH PAAAAAAAAACAAAAAA. .. CCCAAS... 2... 2... ecececc. .. cceccecccccceccccccc 
HHM AAAAAAACACCCACACG...CCCCCO.. 1. ll... CCGCCc. ... CCCCCCCCcccccccccc 
MHH PAAARAACACCCATACC...CCCCCC............ ccecccc. . . cccccccccccccccce 
HMM PAAAAAATACCCACACC...CCCCCE............ ceccecc. .. cccecccecccccccccce 
MUM PAAAAASCACCCACACC. ..CCCCCC............ ccecccc. .. . ccc cc cc ccc ccccccce 
MMM FAAAACACACCCACACG. .. CCCCCC ee ee eee cccecc...ccecceccccccccccccec 
LM BAAAACACACCCACACC. ..CCCCCC......5..... ccececc. .. cccccecceccccccccce 
Tid hy Oe CECCCCCCECCCEOCCE . . COCCCCE tt aw Cccccc. . . CCcCccccccccccccc 
NAM OO EO Ow Oe OO Correa OO 0 Or 0 Oe cccccc. . . Cec ccc cccceccccccce 
ie iMie CCGG CCUCCECCCCUCC. « . CCCCC Goss Sed eae GCCGCC . CCCCCeCCCCCCCCCccc 
MLL CCCCCCCCCCCECCCCcc. OOOO G cc Se Oe oe oe ccecccecccccccccccc 
ATTACK /CONTINVGE GIVEN. oe NOY DETECTED “ATTACK /CONT INUE “GIVEN DEEP, DETECTED. 
HME | LN 
gig om (REPORT X33} alee oe 
HMLN PIL 
HHH CCASA hte CCAA 
HHM CCCA HH" CCCA 
MHH CCCA Pie CCCA 
HMM cccA, HM" CCCA 
MHM Coca MHM CCCA 
MMM COC Mirim CCCA 
LH CCCA LAM CCCA 
LMM CG AA: LMM CCCA 
NHM CCAS NHI CCCA 
NMM CCCA NMP CCCA 
Not Coca Nik cece 


OPTIMALITY March & 1962 


DECISION MAP ENEMY LINE 4 ENCAMPMENT 1 (I=1, J#7) 


NAINCNLLUNMLIING LMM NNN LAAN MAL MAL LMMAAML HAM MHA 
MINE NLL LN RIN MNML NHN MEENA ILEUM NHL MALAMHMHMHH 
MLNALLAMINALILMNCNHOINLOMMNALANLONAHMANMNAL LOMA ANAMHLMLMAHALAM MAMA 


MOAOQOAIAAOANAG 
AMINA MANIANY 


ATTACK /CONTINUE/SSHALLOW/ DEEP (REPORT X13 
AHH ASSSUDDDDDDDDDDDDDDDDDDDDDDLDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
HRM DUDUDDDODOLCDECELDBBDDDBDRDGDDBPLCLCCODEDDDDLEODPBDRBRROBEBDDBBDDDDBBLEDBBDDB 
MHH DDODDDDERBDDODODDEODDBDDEDDDDDCDODDLCEDDEDDDDDDDEBDDDBDDDGDDODBDDDGDELDD 
HMM 4DADDRPDDPDLDDDOUDDEGDDEDBBDOERDDDLDDDRPBDDPDODDEPEDODDDDBDDDBPBDDEDLEDSSSs 
MHM ADACDDDEDDODDRDDDDDODDDGDDIDPSO REDD BDDDGDDODPESEDGDDGEDDDDEBDDBDSSSS 
hiro ADADBDDDELDODDODDBDDDGDDDDEDGDPDDDGBDDBDDDODDLDDLGODDODDDDDDDDEUDDDDSSSD 
LHM | ABDACDCDDOCOOCOGODOBDDIPELDDGDBDBRPDCLPRDRDLEDCDEDDDRPDBPDBDEBDODGBDPDDEDDDDDRDEDSSSE 
Lat, ° LAAAAARAASSASASAADADDDDBDDODADADDDDBDDDDODDODDDODERDDDDEGDDDDDDDDDEDD 
NHM AOANAGAAAASAASAAAACDADODDOLODDADADDDDDRCDRBDGEDLDCEDDGDBEDDDDPDBDPLPDEDBDE 
Nem | AA AA AA AAAASDADADDDADDDDDDDDDODDDDDDDDDDDDDDDDDDDDDDDDDDELDBDDDDD 
NEL AR ASSESSSASSSSSSSSBDSBDSSSSDSOUSBSDBDSDSLCBDSPSDSDDBDSESDDDSSSDEBBEDD 
ATTACK /SCONTINUGUE GIVEN Sait NOT DETECTED (REPORT X22} 
HHH PAaAAAAAAAACEASAAA. .. CCCAAA.......20.~0~... CECCCE...4. CECCCCCCCCECCCCCCCC 
 HHM AAAAAAAC ACTS CACACE... -CCCCCC Bd, he ae Me Gat Ak oa os CCCCCC.., “COCCCECCECCCCCCCE 
MHH AAAAAAACACCCACACC...CCCCccc.........~... COGCCG..-GEGCECCECCCCCCCCCCCC 
HMM AAAAAAACACCCACACC.,..CCCCCC............ GCGGCECG. .-CCECCCCCCCCCCCCCC 
MHM AG&AARAACACCCACACC...CCCCCC............ COGCCC...  CCCCCCECCCECCCCCCCE” 
, yihMe b&AARAAACACCCACACC...CCCCCC............ CUCCCC. 4... CEOCECCCECCCECCCCECCEe 
wn LHM AAAMAAACACCCACACC...CcCccccc............ CEGCCG. . 4 CECCCCCCCCCCCCCCGCce 
7 Lmf B&ARARAAAGECASAASA, .. CCCAAA........~.2~... CCCCCG..2CCCCCCECCCCCCCCCEC 
NHM AEAASAEKAASATE&ASAAG,.. CCCAAA.......~.2.~... CEGCCCG..-.GCCCCCCCECCCCCCCCCE 
NM AAAAAAACACCCACACC. ..CCCcCccc............ CGCCCC.... €GCCCCECCCCCCCCCCCCe 
Nit AAAAAAACACCCACATCC. OGG CGe iu a a oe CCOCGCC. 2 CCCCccecCccceccecce 
ATTACK/CONTINUE GIVEN SHALLOW, CETECTED ! CREPORT X23} 
HHH bAASAAAAASCAAAAAA. .. CCCAAA...... 2... COCCCG..) CCCCECCCCECCCCCCCCCG 
HHM S&AaAAACACACG GCACAGCG.:. CCEECC eh Rie ee Beds Bee we A COCCCC... CCCCCCCCCCCCCCE 
MHH m&AAAACACACCCACACC. ..CCCCCC............, VWoGCCC...#GCeGCceccCcecCcucecce 
HMM AAAAACACACCCACACC...CCCCCC.........~... COGCCC.. -CCCCECCCCCCCCCcc 
MHM AAAAACACACCCACACC. ..CCCCCC.........~... CCcccc. .. .. CCCCCCCCCCCCccec 
a bbe AAASACACACCCACACC...CCCCCC........~.... COGCCC. ..CECccececcccececec 
Lo bite SAAS OSCACACCCACACC...CCCCCG............ COGCCG. 2x COCCCGCCCCCCCCC 
LMM PCCECCCCCECccccce.....cececc re re ee re COGCCC. « sCCCCCECCCCCCCCECC 
NHM CSEeeCoLeCeCeC Gece ge Ca Cae Sw og are sire Bh CGCCCCU, «= CECCececccececcc 
Nin CUCCGCeCCCCL CCL CG OC Ga se -ceoe auiks e Eeree CCGCCC. «> SGCCCCCECCCCCCCC 
i GGSOGCCECCCCCOCCCG. . wee CCG. & oricd eee COCCCG. GECGCCCCECCCCCCCC 
ATTACK /CONTINGUE GIVEN DEER, NOT DETECTED ATTACK /CONTINGE GIVEN DEEP, DETECT 
biMit fs 
Hit (REPORT X3> HMLL 
HMLM  AMILIN 
Hert | CCAaAA . | be E{E{ CCAA 
HHM COCA : | te{irt CCCA 
MHH CCCA Pit CCCA 
 Arié CcoceA etd th CCGA 
MHM : CCCAa MEET CCCA 
MPM CCCA MirtM CCCA 
HM CcCcAa LHM CCCA. 
L Mitt CCAS LMM CCCA 
NHM CCAG NrM CCCA 
NM Coca NiMM CCCA 
NOL COCA 


i a ccce 


OPTIMALITY March 4, 


DECISION MAP 


ATTACK /CONTINGE/SHALLOW/ DEEP 


aos 


HHM 
MHH 
HMM 
MHM 
mrar 
LHM 
LMM 
NAHM 
NMM 


NLL 
aad rine a SHALLOW, 


rd AatAAAAAGAAAAAAAA, . 
Him AAAAAAAESAAAALAAA |. 
MHH DAAARCARAGEACAAAA 
Heim AAAAAGAAAABAGAAAA, . . 
MRM PEA ARAAAAAGAEAS AAS, _ , 
; Mivitt FAAARAASAASAAAAAA, _ . 
ch LHM PAAR AAAAAASAASASSA, . . 
LMM PAAABRAAAARGAASOAS — . 
NAM —PAAASAAAARAAAAAAA, |. , 
Neo AAAAAOAAASASAAAAA 
Hots FASAAARAAASAAAAGAA. 
ar ae GIVEN SHALLOW, DETECTED 
HH PAAAAEAARASAASAAAA, . 
HP | AAAAAMAAAAAAGAAAA. . 
MHH AAA AAAAGASAAAAAAA 
HMM PARAAASLAAAAAASLAAA |. 
MHM PARAARAAAAASASAOAA, _ . 
Mis BAAAAAAAAAALAAAASA, . . 
LHM PEAAASAAOAASOAAAA | 
LMM B&aFASAALAARAAGCAAAS _ . 
NM A4OASOGAAAASAALAAA. . . 
ies BE AAA ABA BAA AS SA AA 
EAA ARAAEAAAS AAR AA, 
ATTACK/CONTINUE GIVEN DEEP, NOT DETECTED 
MM 
Ban 
HMLIN 
Hr ate ete 
Hem 4 he FS, 
MoH AAA 
rMM SAAD 
a aah 
Mrat iM AAA, 
LHm SAAS 
{in| &aA& 
NHM PrP OO 
NM BOA A 
NIL POA S 


1982 


ENEMY LINE 3 


ENCAMPMENT 7 {T=o; 


J=1) 


MNINGNEULNATLONINGELMMNNALOLMANMMNINLLOAANANMM HALLAM HAL LOMMAA LAH MME MHA 
NNLNLAINMNILLMNMNENHNCMLMNME RNA MENANIMCAL AL MANA AL MMALAMAMEMHH 
NLINCLIAMBME PL MINE NHN ILLMMNALANLINHMHNMNALL MAL HANA LMHAL AMMAR 


(REPORT X11} 


PAAAAAAAAABALLAAAAAAAAAAAAALAAAAAAAABALAAAAABAAAAAAAAAAAAAGAAAAA 
CASA EAAASAAAAGC AAAS AAAAAAAAA AAAS ARAAAALAAAS SAAS AAAAAAAAAALAAAAAA 
AAR AEAARAAAALAAAMARAAAAAAAALAAASAAALSAAAAAASAAAAAGAAAAAAAAAAAAAA 
PAA PARAGAAAAAALASAAAAAAAAAFAAASAAAAAASAAAAALAAALAAAAAAALAAAGAAAAA 


PAAR AAA SAASAAAGAAAAAAAAAAAAAA 


AAAAAAARALAAGAGAAACAAAAAAAAAAAGAAA 


SAAR AR ASAABRASASAAAAAAAAAAAAAAAAAAAAFAAAASABALASASAAAAAAAAAAB AAAS 
PABA AA AAS AAAALASAALAAAASAALAAAAEASAAAAAAAALAAAABRAAAAAAAAAAAAAAA 
PAOASA ALARA ALAAAAAAAAAAAARALAAAAALAAAAAAAAABAAEAAAAAAAAAAAAAAAAAA 
BA AA AAAAAA AAA AS AR ARLAARAASAASALAALARAAAAAARAAAAAAAAAAAAAAAAAAA 
PALA A AAA AAALAAAAAAAAAAAAAAAALALAAAAAAASAAAAASAAAAAAAAAAAAAAAAAAAA 
AA AA AAAAABAAAAAAAAAAAAAE SAAR BAA ABA ALAAAAAAAAAAAARAAAAAAAAAAA AAA 


NOT DETECTED 


(REPORT X2} 


AAAAAA.........2.. SAAAAA 
AAAAAA 2... lw. AAABAA 
FAAAAA 2. AAAAAA 
AAAAAA. 2... 2 ee AA AAAA 
AAAAAA. 2.2... eww. AAAAAA 
AAAAAA. . 22.2... AA AAAA 
AAAAAA. 22. AAAAAA 
AAAAAA.. 2.2... Le, AAAADA, 
AAAAAA. 2.2... ew, AAaaAAC 
AASAAA. 2... AAAAAA 
PAAAAA. 2... ARAGAA. . 
(REPORT X23} 
.- FAAAAA. 22.22... PAAR AEA 
FAAAAAL Le AAAAAA 
AAAAAA. 2.2... . . AAAAAL 
AAAAAA. 2.2... AAAAAA 
FAAAAA. 2. ......... AASAAA 
FAARAGAL ee, PAAAAA 
BARAGAL Ll, AABAAA 
PAAASAL AARAAA 
AAAAAAL Fl, PAGAAA 
FAAAR AA ASAD. 
AFAAAA. 2.2... AEA AA, 


{REPORT 237 


HHH 
HHM 
MMH 
Hmm 
MUM 
MMM 
LHM 
LMM 
neo 
NMM 
NLL 


.. PAAARAAAAAASAAAAA 
.. FAAAAAAAAAASAARAAA 
- FARAAAAAARAAAAAAAA 

. FAAAAAAAAAAAAAAAA 
.. AAAAAAAAAAAAAAAAA 
. AbEAAAAAAAAAAAAAAA 
.. FARAAAAARABAAAAAA 
.. AAAAAAAAAAAAAAAAA 
.. « APRAAAAAAAAAAAAAA 
.. . ARAAAAAAAAAAAAAAA 
. FAR AAARAARAAAAAAAAAA 


.. FASAAAAAAAAAAAAAA 
|. . AAAAAAAAAAAAAAAAA 
. . AAABAAAAAAAAAAAAA 
, AAAAABAABARAAAAAA 
|, AAAAAAAARAABAAAAA 
|, BAAAAAAAAAAAAAAAA 
. ABA AAAAARAAAAAAAG 
|. BAAAARAAAAAAAAAAA 
|. . AAAAAAAAAAAAAAAAA 
|, AASAAAAAAAAAAAAAAA 


HASLAAAAAAALAASAAA 


ATTACK/CONTINGE GIVEN DEEP, DETECTED 


HL N 
HMLL 
HMLN 
AASA 
AAAA 
AAAA 
AAAA 
AAAA 
AAA 
AAAA 
AAAA 
AAAA 
AAAA 
ARAA 


OPTIMALITY March 4 1982 


DECISION MAP ENEMY LINE 3 ENCAMPMENT 6 (T=2, J=2) 


NAINL.NLLNNMLNNLLMMMNHLLMNMMNMATLLHHNNMMHHLLHLMMNHHL LMMHHMLHHMMHMHHE 
NALNILNLNMNLLM IMMNGEMENDL MILA NALA HALAL MAHAN MEILHLMMALHMH MHA 
BNE LATIN INL NANNGILL MINE ANIL NANNING ML AN MHLML MAL MMAAMA 


ATT ACK/ CONT INUE/SHALLOW/DEEP (REPORT Xi) 
EY AAAAAAARAALAAAAAAAAABAAAGAAKAAAAALAAAAAGAAAAALAAAAAAAAAAAASSSSSSD 
HH CAAAARAAARAAAAAAAAAAAAAAAAAAARAAAAAGAAACAAAAGAAADDDDDDSDDDDDDDDDD 
MHH AAGAAAAAAAALAALAAAARARALOAAGAAAAAAAGAAFASASASAADDDDDDSDDDEDDDDDD 
HMM AAASLAAAASAAAAGARAAALAAAAASAAAAAALABLAAAAAFAAAGAASADDDDDDSDDDSSSDDDB 
MHM AAAAALASAAAAAAAAAALAALAAAAGAAAAALAAAAALAAAAGGAADDDDDDSDDDSSSDDDD 
MMM FAAS AESAA AAA GAAAAAALAAAAANAALAAAAASADADDDDAAADDDDDDSDDDSSSDBDD 
LHM AAAS EAAAAR ALAA AAAAALAAAAAALAALAAAAAADADDDDSGAADDDDDDSDDDSSSDDDD 
LMM FAGAASAAASAALAAAAALAAAAAAAAAAAAAASAAAASSSSSSAAAGSSSSSSSSSSSSSDDDD 
NH FACASLASALAASALAABR AAR AAAAAKBAAAASAGASAAASSESSSASASSS SSSSSSSSSSDDDD 
NM AAPARASAASAAAAAASAAAAFARAALAAAAAAAAAGASSSSSSSSSSSSSSSSSSSSSSSSSD 
Nee a UtthBARAAABAAAAAAAARASASAAASASASSSSSSSSSSSSSSSSSSSSSSSDSSSDDDEDDD 
ATTACK/CONTINUE GIVEN SHALLOW, NOT DETECTED (REPORT X2) | 
HHH ABKAAAGAAAAAALAAAA... GAAAGA.....0.00.~.. AASAAA. .. AAAAAAAAAACCCCCCC 
HHM AGAAAAAAABAAAKAAA. .. AAAAAA... 0... o 8... AAAAAA. .. AAAAAAAAAACCCCCCC 
MH OSAAARAAAAAASAAAA... AAGAAA.. 2.1... AAAAAA. .. AAAAAAAAAACCCCCCC 
HMM ASAASAAAAAAAAAAAA... AGGAAA.... 2... AAAAAA... AAAAAAAAAACCCCCCC 
MHM ALAASAAAGAAAAGABA. .. BAAAAA......... -... ABAAAA. .. AAAAAAAAAACCCCCCC 
MMM ASAAABAAAGAKLAAAA. .. AGAAAA.. 2.0... AAAAAA. .. AAAAAACAAACCCCCCC 
os LHM AAAAAAAAAARAGAAAS. .. AAAAAA.. 2.0... AAAAAA. .. ASAAAAACAAACCCCCCCG 
we LMM AAAAAASAAAAAAAAAA. .. AGAABKA. 2... AAAAAA. .. AAAAAACAAACCCCCCC 
NHM PAAAAAAAAASAGEAAA... AASAAA....... 0... ADAAAA. .. AAAAAACAAACCCCCCC 
NM | ASASAAAAAAAAAAAGA. .. AAGAAA.. 2... W CCCAAAY.. CCCCECCCCCCCECCCC 
DAAAAAAAAASAASABA. .. AAAAAA.... 00... ECGAAA. .. CECECCCCCCECCECCCE 
ATTACK/CONT INUE GIVEN SHALLOW, DETECTED (REPORT x2) 
HHH AAAAABAABAAAASAAA. .. AAAAAA.. 2.2.0... CCC AAA... “CECCECACCCCCCCCEC 
HHM AAASAAAAABAAAAABA. .. AGAAGA.. 00.0... AAAAAA. .. AAAAAACAAACCCCCCC 
MH AAAASAAAAAAAKAAAAA... AAAAAA.....0.00~«. AAAAAA. .. AAAAAACAAACCCCCCC 
HMM AAAARAASOALALOAAAA. .. AAGAAA.. 1... ieee COCAAR:. -CCGCCOCCCCCCECCCE 
MHM bAAAABSAAAGAGAABA... AASAAA... 2... COCAAA. .... CCCCCCECCECCCCCCCCE 
MMM EAAAAARAAGAGAGAAA... CACAAA......... un ECOCCS.... . CCCCECCCECCCECECE 
LHM bAAAAAAAAZAAAABAA... CACAAA........~.~.«.. CCCECC. uC COCCOCCCCCC CC CCE 
LMM ASAAABABAGALGAAAA... CACAAA ...... 2... CCCCCC.... COCECCECCECECCCEE 
NHM AAAAAAAAAGAAAABOA... CACASE.. 0... CECCCC.., CECCCCCCCCCCCECCG 
Nei" FAAAAAACACCCACACC...CCCCCC........2 OW. CECCCC”. - -CCCECCOECCC EEC CCEL 
| ML AAAAACAGACCCACACC. 16 cleo oer GECUCG. «, CCCCCeCcececCcEeCc 
ATTACK/CONTINUE GIVEN DEEP NOT DETECTED | ATTACKY/CONTINUE GIVEN DEEP, DETECTED 
AMIN HML.N 
RIML (REPORT X33 HME 
HMM | HMLN 
HHH CAAA 7 bet CCAA 
HHM CAAA HHM CAAA 
MHH CAAA MH CAAA 
HIM CAAA HMM CCAA 
ME, CAAA MHM CCAA 
MMM’ CAAA Mim CCAA 
LHM CAAA. LHM CCAA 
LMM CAAA LMM CCAA 
NHM CAAA hHM CCAA 
NMM CCAA NMM CCCA 


NLL CCAA NLL CCCA 


OPTIMALITY March & i982 


DECISION MAP ENEMY LINE 3 ENCAMPMENT 5 (I=2, Uso) 
NNNENLUNNMENMLMMNINALLMNMMNNLLHHNNMMEHLLALMMNHHLLMMHAMLHAMMHMHHH 
RNLNENUNMNCLLMNMNLNENLMLMNML ANH MHA ML MHA AE MMALHMHMHMHH 
NUNNLUNMNNL MME NHNAMLOMMNAL ANIL NAMANMNEL LMM AANAMAL ML MHA AMMHEMH 
ATTACK/CONTINUE/SHALLOW BEEP (REPORT X1} 

HHH AAAAAAAAAAALAAAAAAAADDDADADADADDDDDDDDDDDDDEDDDDDDDDDDDDDDEDDBDD 


HHM bARAAAAASASAASAAAAASAAAAAAAAAASAASAAAADDDDDDAAADDDDDDSDGDSSSDBDD 
MHH | AA AAAAAAAAAAAAAAAAAAAGAAAAAAAAAAAAAAAADDDDDLAAADDDDDDSDDDSSSDDDD- 
HMM FAA AAAAABAAALSAAAAAAAFAAAASAAAAAAAAASADDDDDBAAADDDDDBSDDDSSSSSSD 
MEM PAASAFASS AD AA SAAAAAAADAAASAAAAAAAAAASADDDDDDAAADDDDDDSDDDSSSSSEsp 
MMM EAAAAAAAAESAAAZAAAAASDDDADADADADDDDDDDDDDEDDBDDEDDDDDDDDGDDDBDDEDD 
LEM PAAALAAAAAAASAASAAAADDDADSDAGCADDDDDDPDDDGDDDBDDEBDDRPDDBDDGDDDDDDBDD 
LMM CAAANASAASLOALSAAAAAAAARAAAASSAAAASAASADDDDDDASADDDODDDSDDDSSSSSSD 
NHM PAFAAAALAASASAAAAAAALAAAAAAAASAASAAAAAADDDDDDAAADDDDDGSDDDSSSSSSD 
NMM PAAAAAGAAAAAS&AAASASSSSSSSSASASSSSSESSSSSSDLDSSSSDSDSSDSSSLODDDDD 
NL AAALASASASSSSSSS SSSASSSSSSSSSSSSSSSSS5SSSS5S5SPSSSSDSESPUDSSSSLSSSSP 
ATTACK/CONTINUE GIVEN SHALLGW, NOT DETECTED CREPORT X22} 
| HoH BAAAAAAAAAAA AAAAA. .. AAAAAA. 2.2... . COCAAA... . CCCCCCCCCCCCCCCCe 
HHM AAAAASASAALSAAGAAA. .. AAAAAAL. Lo... ~.. ABAAAA. .. ABFAAAACAAACCCCCCCE 
MHH PrAAAAAAARAAASRAAAA. .. AAAAAA.. 2.2... 1... AAAAAA. .. AAAAAACAAACCCCCCC 
HM FAAAaSARAARAAAAAAAA. .. AAAAGA.. 2.2.20... CCCAAA. . . CCCCCCCCCCCCCCCCCE 
MHM Fr&QAOAAAAASAASSAAA... AASAAA.. 2.2... CCCAAA. . . COCCCCCCCCCCCCCCC 
=: MMM PAAR ARAAAAAAAAAAA. .. CACAGA.. 2.2.2.0... ccecccc. ., cccceccceccccccccce 
wi LHM PAAR AAAAAAASALAAGA. .. CACASA.. 2.2... ccecccc. . . ccccccccccccccccc 
a LMM P&aAAARAAAAAASAASA. .. AFAASS.. 22. CCCAAA. .. CCCCCCCCCCCCCCCCCE 
NHM FAAAAAAAAAAAASAAA. .. AAAAAA.. 22... CCCAAA.... CCCCCCCCCCCCCCCCE 
Nrih AAAAAAAAAARSAAAAAA. .. CACAAA.........~.. = COGCCC... GC CCECCCCCCCCCCCCCE 
NLL AAAASAACACCCACATC. COCCC Cle 8 cost w a ay cccecc.. .ceccccceccceccccccc 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X2} 
HHH AAA AAAARAAAASSAAA, .. AAAAAA.. 2... CCCAAA. .. CCCCCCCCCCCCCCCCC 
HHM ABASAAAAAKGAAAAAA. .. CACAGA.. 0. ..000~.. ccecccc. .. cecccccccccccccce 
MH FAAS AAAAASAAASAAA.. . CACAAA.........2... ccecccc. .. cc cccccccccccccce 
HMM | bARARAACACACACACC...CACCCC...... oe fantee CCCCCC. . , CCCCCCCECCCCCCCCCE 
MEM PARAAAACACACAGATC. ..CACCCCG........2.2... eccccc. .. ccccccccccccccccc 
MiaM PAAAAAACACCCACACC...CCCCCE........22.. CGCCCC:. .. CCCCCCCCCCCCCCCCC: 
Ltn PAARAFACACTCATACC. ..CCCCCC... 2... 2... eccccc. . .. CCCCCCCCCCCCCCCCC 
LMM AAAAAAACACCCACACC. ..CCCCCC............CCCCCCc... cCCCCCCCCCCCCCCCC 
NAHM AaAAAFACACCCACATC. ..CCCCCG............ cccccc. . . CCCCCCCCCCCCCCCCC 
oe RPAAAACACACCCACATCC...CCCCCC............ cccccc. .. CCcccccccccccccce 
ae eceeeccececccccccc.. Oe Gea, oe on leas sh a CCCCcc. ececccccc ce ccc ccc 
ATTACK/ CONTINUE GIVEN DEEP, NOT DETECTED ATTACK/CONTINUE GIVEN DEEP, DETECTED 
MLN HMLN 
HME CREPERT x? ae 
HMM HMLN 
Heil CCAS abate CCAA 
Het CAAA HHM CCAA 
Mri CAAA rH CCAA 
HiaM CCAS FMM CCCA 
MriM CCAA PHM CCCA 
MMM CCAA hiMM CCCA 
LHM CCAA LRM CCCA 
LMM COAaA ag CCCA 
Nit CCAA NHI CCCA 
NMM CCA NIM M CCCA 
NLL COCA MLL CGCG 


OPTIMALITY March & 19782 


DECISION MAP ENEMY LINE 3 ENCAMPMENT 4 i (I=2, J=4) 


ONINCNLOIONNMLINELMMNNALELMNMMNNLLRAANNM MHA MM MHAL LMM HAHMMAEMHHH 
MAWLNONELNMNELINMNG NHNCMLMNMLANAA MANA ALEC MHA HME HL MMA AMHIHMHH 
NMLINNCLIWMINIL ML OMNGL NH ANTLLOMMNAL ANON AHMANMNAL OM MLA ANAMALMLMAALHMMARMH 


ATTACK /CONTINUE/SHALLOW/ DEEP (REPORT Xi3 
HHY iAOSAASG4440D0CDDDDACDDDDDDDDDDDLDDGDDDDDDDDEBDDDDDDDDDDDDDDDDDLDE 
HHM™ | EAAAAASAAASASAASAAAADDDAAALAAAAADADADDDDDDEBDDERDDBDDDDBDBDIEBDBDDD 
MH PAL AAAAAABASAAAAAALADDDAAAAASAAADADACDGDDDDDEDDDODDBEDDGDDGDBBDDLDD 
HMM SAASAAAS ASS AAAAAAASCADDDADADSADADGDDBDDGBDDBDREDDBDDBDRDDDRDLEEGDDLEDD 
MHM BEAMAAAAAAAASAAASASADDBDADADADADBDBDBDPDDBGDDEDDBDDBDDGDDGDIREDDEDD 
MIM  G4A4A4ADSCABDDDERDDBDDABDDDEDDDRDCORRDDDBDDREDREDDEDPEDDDDRBDDBDSESDDBDB 
LHM FAASSDADALCCDDODDODADDEDDDDDDDDDEDDDDPDDDDDEDLEDDGDPDPDDDDDGDSLPSDOBDB 
— LMM EL PAL AAAAASAASAAAASADDDAASAGAGAADDDDDBDDEDDRDDBDDDDDDDDBDDODDPLDD 
NHM BA AOA AAR AAREAAAARABADDDAAAAAAASADDDDPODDDDDDDDDDDDDDEDDPDDDDDEDD 
Nem P&AASAAAAAASSASASSSASDSNSDSSSSSSSSSSSSSSSSDDPSSSDBGDEDBDSESBBDLEBDB 
NLL CODDDDDDDDDRDPIEODDDSBSDEDPDDDDBDBDPDDPEBDDDSDRPSBDEBSSSBBBDDDDSSSPBDSSSS 
ATTACK/ CONTINUE GIVEN SHALLOW, NOT BETECTED (REPORT X2) 
HHH PAARAAAAAAAAAAAAA. .. CACAAA.. 2... ...00~2. CCCCCC...<,CCCECCCCCECCCCCCCE 
HHM AtAASAAAAAAAGAAGA. .. AGAASA........«. CCCAAA..  E€CCCECCCCCCCCECCE 
MHH PAAAAAAAAALAGASAAA .. AAAAAA 2.2... CCCAAA. .. CCCCCCCCCCCCCCCCC 
Hr M@OAAAUAAAGAALAAAAA. .. CACAAA.......~20.2.~202.. COCCCC...<-GECCCCCCCCCCCCCCE 
MRM | AAARAARAAAAAALGAAAA. .. CACAAA.. 2... ..02~0.. CEOGCCE....GCGECCCCOCCCCCCCCE 
1 MMM - Aa&AAAAACACACACACC...CACCCC........2.... CCCCGCG...«.. CECECCECCCCCCCCEE 
os | LH , AoAAREAACACACACACC...CACCCC....... eee CCCCCC. 2. ~CCCCCGCCCCCECCCCCEC 
| LMM AAAARAADALAAAASAAA. .. CACAAA.......~022.2.. COCCCG..» .CECCCCCCCCCCCCCCEC 
NH™M BaAAANMAAARLAASAAGA. .. CACAAA.......~2.~2.~2... CCCECC:«.,.CECECCECeCCCCCCCCCce 
— NMM AAARAAAASACASAAAA. .. CCCAAA........., adhe COCECCC...2. CEGCEGGCCCECCCCCECE 
NLL CECECCCCEOCCCCCC CCC. COC Ce. ae ee BD CGOGCCCE....GCECCCCCCCCECCCEC 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X23 
HHH OPAASAAASAATAAAAGA. .. CCCAAA......~.~.~.. t4 GeCCGCC..-CCCCCECCCCCCCCCCCE 
HHM AAASSAACACCCACACC.. .CCCCCC............ CCCEGCC:..: CGCCCCECECCCCECCCCCE 
MAH AAAASAAACACCCACACC...CCCCCG............ CECCCC. .. GCCCCECCCCECCCCECCCEC 
Him PARAAAATCACCCATCACC...CCCCCC....... sete yk COCECCCCE.... “CECCCCCECCCCCCCCC 
MHM B&AAMASEAACACTCTCACACC...CCCCCC.......2222.. CGCCCEC.... « SCCCECECCCCCCCCCCE 
Mio AAARAAACACCCACACC...CCCCCC........2...., CCCGCCC. + CCCCCCCCCCCCCCCEC 
LHI ASAGSAAATACCTACACC...cccccc....... 0.02... COGCCGC.../GCOCCCCCCCCCCCCCCE 
LiMo ACACCCCCACCCCCCCGE. «4 COCCEC . ova Se wa CCOCCEG: -), GECCCCCCUCCCCCCCCE 
NHM Acasececacceccccc.. .ccccce goat fede Gee Bae tas Sea CECCCC..-. GCECCECCCCCCCCCCC 
NMM MPGACGCOGAGC ECE CCCC... .CCCOG. me Sb caee oe CGCCCG... =. CEOCCCCCCECCCCCCCCE 
NEL COCCECECOCECECEEE. CCGG Giri een ee COGCGG. CCCCCCCCECCCCCCECCGC 
ATTACK/CONTINUE GIVEN DEEP, NOT DETECTED ATTACK /CONTINGE GIVEN DEEP, DETECTED 
) riMiL hy HMLN 
HML i (REPORT X33} HMLL 
Hr iN ' | HML NM 
HHH CCAA HHH CCAA 
HHI CCAA . rit COCA 
MEH CCAA | MHH CCCA 
Hit CCAA © HMM CCCA 
MEM CCAA ms | MHM CCCA 
MMi CCCA : : MMM CCCA 
LRM CCcCcA | LHM CCCA 
Lofty CCAS LMM CCCA 
NE CCAA MHI CCCA 
Nt CCAG NMM CCCA 


NLL cca NLL ccc 


-99- 


OPTIMALITY March 4 1982 


DECISION MAP ENWEMY LINE 3 ENCAMPMENT 3 (T=2, J=3) 


NANO ANLONAMILAINGCLMANNAL LMM AANA LAL OMMNAAOLOMMHAML HAMMAM 
PMLAUNENML EL MAPINGE NHAILALPINML MAAN MEIN LALO ML MAHAN MALAI MHMHH 
M_UINMLLMMNNGL IL MINE NANI LOMMMALANLNAMYNMNELLM LH NHMHLMLMAAL AMM AAMH 


ATTACK/CONTINUE/SHALI_OW/DEEP (REPORT X1) 
HHH AAA44DADADDDODDDEDDDDDEDDDDDORDDDNDDDDDDGDDDDDDDDODDDDDDDDLDDLDD 
HH ALAAAAASAADDADADDDADDDDDDGDDDDDDDDDDDDDDDDDEDDDDDDDDDDDDDDLDDLDD 
MHH AS ASA GAAAADDADADDDADDDEDDGDDGDDDDDDDDLDDDDDLDEPDDDDDDDDDDDDEDDEDD 
HM AAAAADADADDDDLDDDDADDDDDDDDDODDDDDDDDDDDDDDDDDGDDDDDDDDBDDGDDDBDD 
MHM ALAAADADADDDDDDDDDADDDDDDDDDLDDGDDDDDDDDDDDLDDEDDDDDDDDDDDEDDBDD 
mee AGADDDDDDDDDDEDDDDDLDDDDDLDDDDDDDDLDDEDDDDDDDDDDDLEDDLDDDDSDSDDDS 
LHI &4DA4DCDDDDDEDDDDDDDDDDDDDDDDDDDDDDDUDDDDDDUDDDDDDDDDDDEDDDDSDSDBDS 
Lin AA AAAAAAASAAAAAOADADDDDDDDDADADDDDDDDDDDDDDLDDEDDDDDDDDBDDDDBBDD 
NHM AAGASAAASAGASAAAADADDDDDDBDADADDDDDDDDDDDDDEDDDDDDDDDDDEDDGDDLDD 
NM AACASSASASSSASASSSASSSSSDSSSSSSSSSSSSSSSSDIDSSSSDSDSSDSSSSBSSSSS 
NLL SUSDSDSSDSDDSDSDDDSDDDDDDESDSDSSSSSSESSDSDDLSSSSDSDSSDSSSDDSDBDS 
ATTACK/CONTINUE GIVEN SHALLOW, NOT DETECTED (REPORT X2) _ 
HHH AAAAAGAGAACAAAASA... CCCAAA.......... .. CCCCCC. . . ceccecceccceccccce 
HHM AbAAAAAAGAAAAAAAGA, .. CACAAA.......~0~0... CCECCC...  COCCCCCECCCCECECC 
MHY BAAASAAAAAAASAAAA. .. CACASA............ CGCCCC... . CCCCCCECCCECCCECCC 
HMM AAAAAAACACACACACC...CACCCC........0.... CGCCCE..... CCCCECCCECCCCCCCE 
MHM AAAAAAACACACACACC...CACCSC............ CCCCCC... . COCCCCCECCECCCECE 
aliahe AAAAAAACACCCACACC...CCCCCC.......... 4 OCCCOG. . ~CCCCECCCECCCCECCC 
LHM AAAAAAACACCCACACC. ..CCCCCC............ CCCCCC.... CCCECCECECCECCCECCE 
LMM ALAAAASAAASAAAAGA. .. CACAAK.......~.~.... CCECCE,.: . COCCCCCCCECCECCEE 
NHM AGAAAAAAAAGAAAAAG. .. CACAAA........~.... CCCCCC.... .COCECCCCCECCECCCCE 
NMMM AAAAAAACACCCACACC... CCCCCC.... 1... cccccc. .. CCCCCCCCCCCCCCCCC 
NLL COCECCCCCCCCCC CCE,  OCCOCC ie bone tek tgs 2 ECCCCC. . sCCCECECCECECCCECCE 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTEL (REPORT X2) | 
HHH AOAABALAAATHAGAAG. ..CCCAAA............ CECCCC...COCCCCCCECCCECECE 
HHM OAAAAAACACCCACACC...CCCCCC............ GCCCCC. . CECCCCCCCCCCECECCE 
MHH — AAAABAACACCCACACC...CCCCCC............ cccccc. ..CCCCCCCCCCCCCCCCC 
HM — AAAAASAACACCCACAGCC...CCCCCC............ CECCCC.. -CCCCCCECCCCECCCEE 
MH AAAAABACACCCACACS...CCCCCO............ COCCOO... -.CCCCCCCCECCECCEEE 
MriM AAAAACACACCCACACC...CCCCSC.......... i #CCCCOC... ICCCCCCCCCCC CEC CCE 
LHM AGASACACACCCACACG...CCCCCO......,..... CCECCE. ., sCECCCCCECCC CCC CEC 
LMM CCCCCCCCCCCCC Cee... COC CC Ck we be tea CCECCC..«. COCCCCCCCECCECCECC 
NE GCCCCCEGCECCCC CEG. COCCCE. ch an ea oo were CGCCCC.. «CeecCCeCCCeCecccce 
NPM C6CCC OC CCE CCC CG. CCC CC CG iek eS dvd tt aici ecccce. . . ccececcecceccccce 
NLL CCC CO CCCCCCCCCCCE.. SOCCCCE: . he ue le ee ECGcCc CCCECCCCECCCCCECCEC 
ATTACK/CONTINUE GIVEN DEEP, NOT DETECTED ATTACKY CONTINUE GIVEN DEEP, DETECTED 
| HML_N | ~HMLN 
HME CREPCRT X3} HMiLL 
HL | HMLN 
HHH CGar HitH CCAA 
HHM CCAA HHM CCCA 
MHH CCAAé MHH :  §CCCA 
HMM . jICGCA | HMM CCCA 
MH COCA MEM | CCCA 
MMM CCGA Mem CCCA 
LHM * 3CCCe LHM CCCA 
LMM CCAA | LiMn CCCA 
NEM CCAA | | Minty CCCA 
NMM GCCA - NM CCCA 


NLL COoCce MLL CCCcCc 


“Ga 


OPTIMALITY March & 1962. 


DECISION MAP EWEMY LINE 3 ENCAMPMENT 2 (Tao) y=6) 


NNNCNL LINN LMMINNAL MMMM HAAN MEAL LAL MME LM MHA AAMMHMHHA 
nL MILNE NMOL OM NPING NEILL MINIM HN HA MAMA LMM MHMAUHLMMALAMHMAMAH 
NUNNCLNMNNLIGL MINE NHNNMLLMMNALANLNRMHNMNEL CMM NAME ML MAEAMME 


ATTACK/CONTINUE/SHALLOW/ DEEP (REPORT X1) 
HHH ASAS DDDDDDDDDUDDDDDDDDDDDDDDDDDDDDDDDDDDDDDNDDDDDDDDDDDDDDDDDDDD 
HHM ADADDDDBDADDEDEDBDDDEDDDDDEDPDDDEDDEDDDDDDDEDDDDDDDDDBDDDDDEDDDDD 
MHH ACADDDDDACDDDDDDDDDDDDDDDEDDGDDDDDDDDDDDDEDDEDODDDDDDDDDDDDDDDDDD 
HMM ACADDDDDDDDDDEDBDDDGBDDDDDEDEDDDDODDDDDLDDDDDDDDDDDDDDDDDEDDDDDEDS 
MEM ADADDDDDDDDDDDDDBDDGDDLODDDDLDEDGDDDDDDDEDDDEDDDDDDDDDDDDDDDDEDDS 
Mme DDODDODDDDDLDDGDDDDDDDDDDDODLPBDDDDDDDDBDDDDDDODDDDDDDPDDDDRSDSDDDS 
LHM DODDDDDEDDDDDDDDDDDEDDDDDEDDDCDDDDDDDLEDDDDDEDDDDDDDDDDDDDSDSDEDS 
LMM HASAFAAAAAS AS DADADACDDDDDDDADADDDDDDDDDDUDEDDDDDDDDDEDDDDDDDDDDDD 
NHM  A*F®AAAAAAASSACADADADDDDDDDDAGADDDDBDDEDDEDDDDDDBDDDDDEDDDDDGDDDDD 
NMM HAAAASASASSSSSSSSSASDSDSDESSSSSSSSSSSSDSDDDESSSDDDDDODSSSDDDSSSD 
| NUL SDDDDDDSSSDDDSDSDSDSDSDDDDSDSDSSSSSSSSDSDDDDSSSDDDDDDDSSSDSDDBDS 
ATTACK/CONTINUE GIVEN SHALLOW, NOT DETECTED (REPORT X23 
HHH ASAAAAABAACHAGAAA, .. CCCAAA.. 2.20.2... “eccecc... ccecccecececececce 
HHM AAAAAAACACCCACACC...CCCCCC............ CCECCE..... COCECECCCCECCOCCE 
MHH ASAAGAACACCCACACGC...CCCCCC............ CCCCEC. . “ECCCCCCCCCCCCECEE 
Hem AAAAAAACACCCACACC...CCCCCC........002, ECCCCG. . -CCCCCCCCCCCCCCECC 
MHM AAAAAAACACCCACACC...CCCCCG.........2.. CECCCE..~- CCCCCECECC EC CCCCE 
MMM AAAAAAACACCCACACC...CCCCCC........... . CCCCCC. .. CCCCCCCCCCCCCCCCC 
LHM AGASABACACCCACACC...CCCCCC.......00~2~.-. COCCCE. . .. COC CECECCCCCCCCCCCG 
LMM AAAAAAASAACAAAAAA. ..CCCAAA.. 2.0.0... CECCCC...., CCCCCCCCECECCCCEC 
NHM bAAAAAASAGCAAAABA. .. CCCAAA.. 2.2... Cecccc.... CCCecceccecececcec. 
NMM ASAASAAACACCCACACC...CCCCCC........2«2«.. CCCCCE.... .CCCCOCEECCCCCCE CCE. 
NLL CECCCCCCCCCCCCOCCE. 1 CCC COC. ee a a dns GGCCEC. .. COCCECCCECCCEC CEC 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X2) 
HH ASAAAAABAACAAAABA. .. CCCAAA............ CCCCCG... nCCCCECCCCCEC CE CCE 
HHM AAAAAAACACCCACACC, ..CCCCCC... 2...) ECCCCE... —CCCCECCCCCCCCCCCC 
MHH ASAAAAACACCCACACC...CCCCCO......0000.. CCCCCC. . ,CCCCCCECOCCECECCE 
HMM AKAAACACACCCACACC...CCCCCC... 1... CCCCCC... CECCCECCCCCCCCCCCEe 
MHM AAAABACACACCCATACG...CCcccc........,... CCCCCG. ... COCCCECCCCCCCCGCcCcE 
Mie " AAAAACACACCCACACC...CCCCCC............ €eCCCG.... ©CCeECCECCCCCeCcCE 
LHM ASABSCACACCCACACC...CCCCCC........ 1c mu @CCCe Cr, nC CCCCCCeCCCECecCec 
LMM CCCCCGe CC CC Cer. .t CCCCC Oates oP ox COCCEC.. OCCCCOCCCCCCOCCECE 
NHM OGCCCCGC CCC CCGG. 50 C0 ec ae tesa CGCCCC... -eCOCCCCCCCUCCCECE 
NMM Sa) Ole S10) elo: 61 ory e(e CHAIN @) Glo: 61 6 ah aro = COCCCG. ... CCUCeCCCCCceccCes 
| NLL | Gs OF Gs OO OF oo: Gl oye ox OOo 6 eR 0: 0-0 aa CGECCC. .. .CCCCCCECGCCCCECcE 
ATTACK/CONTINUE GIVEN CEEP, NOT DETECTED ATTACK/CONTINUE GIVEN DEEP, DETECTED 
HMLN HMLN 
HMI (REPORT X32) AML 
HMM | HMLN 
HHH CCAS HHH CCAA 
HHM CECA LHe CCCA 
MEH CECA | MHH CCCA 
HMM coca : : HriM CCCA 
MHM CCA | NEEM CCCA 
MMM Coca MMM CCCA 
LHM CCcA LHM CCCA 
LMM ECSA Lrm CECA 
NHM CCAA NEM COCA 
NM Ceca NM CCCA 
NLL CeCe 


i a oo cccc 


OPTIMALITY March 4 1982 


DECISION MAP ENEMY LL 


ENCAMPMENT 1 


J=7)} 


NNNENLLNNMLNMLLMMNMALLMNMMNML LO AANNMMHHE HLMMNHALOLMMHHMLHHMMHMHHH 
AMLNCNCNMINCLMAIMNL NEINL ML MNML FINKE MEINE EL LENA AL MMEL MHI 
Pah MLL NMNNLIAL MALAI MPN MANNE ML HANA ML MAHAL AMM 


ATTACK/CONT INUE/SHALLGW/ DEEP 


(REPORT X1)}) 


ASSS DDDEDDDDDDDDDDDDDDDODDDDODODE DEDDLDDDDDDEDDEDDDDDDDDDDDLEDDDDD 


HHM CODDDDDODDDODDDDDDDDDDDDCDDOLDEDEUDCGDDDDDDDDGDDBDDDDDOGDDGDDDDDGLDSSSs 
MAH CODDDDDODDCODDGDDDGDDDDDUDDDDDDDDODDUDDDDDDDDDDDODDDDDDDDGDDGEDSSSs 
Him CODDDODDDDDDODDDDDDDDDDODDDDDLDDDEUDDUDDDDDDDDDODEDDBDDODDDDSDSDDDS 
MHM DCDODDDODDUCDDDDDDDDGDDOGDDDDDDLCDGDDDODDDDDDDDBDDLDDDDDDDDBDSLSDEDS 
Mrm DODDOCDDDDODDDCDDDDDDODDDDDIODDDDDUDDDDDDDDDDELDDDDDEDDDDDDLDDODDDDD 
LHM DODDOCDDDDDUDDODDDDDDODDDDDDDDDDDDGDGDDGDDDDDUDDDDDDDDDDDPDDDDDDDD 
LMM AA AAA AAAAAS DADADDDADDDDDDDDDDDDLDDLDDDDDEDDDDDDDDDDDDDDDDDDDSSSss 
NHM FAAS ASAAAASDACADDDAGDDDDODDDCDOCOCDDDDDDEDDDDDDDDGDDODDEDDDDDEDDGSDSSSS 


ee AAA 


545SSSSSSSSASDSDSDSDSDSDDDSDSDDSSSDDDSSSSDSDSSDSSSDLDSSSD 


DS DDDDDSSSSSDSDSESSSDSSDESSESSSSSESSSSDSSSSSSEDSDSDDSSSSDODSSSD 


ML 
ATTACK/CONTENUE. GIVEN 
HoH 


un 

co 

I 
NLL 

ATTACK /SCONTINUE GIVEN SHALLOW, 
HHH 
HiviM AAARAACA 
MMM ACACCCCCACC 
LHM See grecia oe 
LMM CCCccce 
NHM CGCCCCC 
a a 


FM 

Pivtele 

HMLIN 
HHH CCAA 
Hitt CGCA 
MH COCA 
Hiam uCC4 
MHI CCGA 
MMM CCCA 
LHM CCCA 
LMM CcCCA 
MHM CCCA 
NMit cacaé 
MLL cccc 


MOT DETECTED 
AABAAAAAAACAAAAAA. 
HHM AAAAAAACACCCACACC. 
MHH AAAARAACACCCACATC. 
Him Aa&AAAAATCACCCACACC. 
MHM AAAAAAACACCCACACC. |. 
MiMi AaAAACACACCCACACC. . 
LHM AAAAACACACCCACACC. .. 
LM PARAAAACACCCACACC... 
NAHM AAAAAAACACCCACACC. .. 
Niamh PAAAAAATCACCCACACC. .. 
CCCCCCCCCCCCCcCCCcc. .. 


AAAAKAAABRACAASABA. . . 
HHM AAAAACACACCCATACC. _. 
MHH ASAAACACACCCACACC. 
ACACCCACACC. .. 
MHM RAARACACACCCACAGG. . . 


ee ee SY 


C.. SCCCCE a he, estes PCECC. 
ATTACK/ CONTINUE 


CREPORT X23) 


« « . s 


s » . o 


* e ° * 


» . e o 


. ° . e 


> e e ° 


s « ° « 


° . . s 


. . * . 


» ° » ° 


. . » « 


(REPORT X23} 


rH 
HHM 


ME 


HMM 
MHM 
MMM 
LHM 
LMM 
NEM 
NM 
NLL 


 »w@CCCCCECCeCececce 
ICC CECCCCOECECCCCCE 
i MOCCCCCCECCECCCECE 
wane COC COCCCCCECCECCEC 
mC COCO CCECCCCOCCCCC 
- au COCCCCCCECCCOCCCCC 
. <COGCCCCCECCCCCCCE 
on CCCECCCOCOCCCCECCE 
up MOCCECCOCCCCOCCCCCCC 
wel COCCCCECCCCOCCE 
pa COCeCCCCeECcceccecce 


.. CCCCCCCCCCCCCCCCCE 
... CCCCCCCcccccccccce 
.. CCCCCCCCCCCCCCCCC 
.. Ceceececccceccccccc 
~w SCOCCCECCCCCCCCCC?E 
., COCCcccccccccccccc 
 COCCCCCCCCCCCEccec 
nw « COCCCECCCCCCCCCCE 
.. CCcocececceccccccce 
-CoGGCCeCCCCCCCCce 
CCCCCCCCCCCCCCCCE |. 
GIVEN DEEP, DETECTED 


OPTIMALITY March 64, 


DECISION MAP 


i9oe 


ENEMY LINE 2 ENCAMPMENT 7 (1*3, J=L) 


NEM NLLNNMLNLLMMNAHLLMNMMNNL LHHNAMMRALLALMMNHHALLMMHHMLHHMMHMHHH 
NAIL ALI NIMNL MN MINE MANCINI ANAM ENE AL MMA AMMA HMA MMH 
NUNALILINMININGLMNE NANA LOLMMNALANL OANA MANMNALLOML ANAMAL MLA AM MHA 


ATTACK/CONT INUE/SHALLOW/DEEP (REPORT X11} 
HEH ABAAAAAAAARARASESAASAAAAAAAKAAALAAAASAAAAAAAAAAALAAAAAAAAARAAAAAAAAAA 
HHM AR AASASAAARFAAAAASAA SAAS AAALAAAEAAAAAAASAARFSAASAAASAAAAAAAAAAAAASAAA 
MHH CAPE AASAARAAAAAAAAALALAAARAAAAALEAAAAAAASAAAAAAAFAAAAAAAAAAAAAAA 
HMM P&AAARAAARFAAAASALASAAAABAAAABRAAAFASAAAAAALAAAASAALAAAAAABAAAAAAAAAABA 
MHM ABFA AAAA AAAS AAAAAALAAAASAAASAAAASAASANFAAAAAAAASAAAAAAAAAARAAABA 
MMM AAA AAAAAAS AAAS AGAAAAA AAAASAGAFAAAAAABRAAAALAASAAAAAAAAAAAAALAAS 
LHM FAFA A AAABA AAR GAAAARAAAAAASASAAAAFAKAAAHAAAAAAASAAAAAASAAAAAAAAASBA 
LM | AAR AAAAASASAALAAABALAAALASEAAAAAAAAAAAALAAAGAFAAAAAAAAAAAABAAAAAA 
NHM HAAR AAS ASA ARAAARASAAAAAAARA RAAB AAA ARAA AAAS AAAARAABAAAARAAAAAA 


hpi 


AABAAAAABSASAALAAAAABASAAAAAAAAAAAASOSAFASAAGAAAAAAAAAABAAAAAAAAA 
ASAASARAAALASAGAGAAGAALAARAASAGAAAAGAAAAAAALAAAAAAAAAAAAAAAAAAAA 


NLL 
ete GIVEN SHALLOW, NOT DETECTED (REPORT X22} 


AAAAAGAAAAAAAASAAA. . . AAAAAA. 2.0.2... AAAAGA. .. AAAAAAAAAAAAAAAAA 
HHM AAABAFARABAGAAAAA. .. AGAASAA......000~0~«:. AAAAAS. . . G4AAAAAAAAABAGAAA 
MHH AAAAAAAAASAAAAAAA. .. AAGABSA. 22... oe ead AAAAAA. . . A4AAAAAAAAAAAAAAA 
Hmm AAAASAAAABGAALAAAA. .. FAGAAA. 22... AAAAAA. .. AAAAAAAAAAAAAAAAA 
MHM AR AAAAAAASAAASAAA. .. AAAAAA..... ce Soe ee AAAAAA. .. AAAAAAAAAAAAAAGAA 
cs MMe AAAAAAAAAAAAAAABA. .. AAAAAA.. 2... .. 2... AABAAA. . . AAAAAAAAAAAAAAABA 
\o LHM ALAASAAABAAAASAAA, .. AAAAAA.. 2.2... AAAAAA. . . AASAAAAAAAAAAAAAA 
| LMM AA AAAAAAAAAALGASA. .. AAAAAA.. 2... AAAAAA. .. AAAAAAAAAAAALAAAA 
NHM bAAARAAAABSAAAAAA. .. AGAABA. 2.2... AAAAGA. . . AL&aAAAARAAGAAAAAA 
NIMM b&AAAAAASAGAALAAAA. .. AAAAAA. 22.2... AAASAAA. .. AAAAAAAAAAAASASAA 
NLL AAA SAAAAALAALAAAA. .. AAAAOA.. 1... AAAAAA. .. AAAAAAAAAAABAAAAA 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X2) 
LY AAA AAAABSBAGAASAAY. .. AAAABA.. 2.0... AAAAAG. . . AAAAAAAAAAAAASAAA 
HHM ALALAAAAAASAASASA. .. AAAAAA.. 22.0... AAAAAA. .. AAGAAAAAAAAAAAAAA 
MHH ALAAAAAAAAASAAAAAA, |. AGAABA. 22... AAALAA. .. AAAAAAAAAAAAAAAAA 
HMM bAAASASSAAAAAAABAA. . . AAAAAA. 2.0... AAABAAA. .. ABAAAAAAAAAAAAAAA 
MHM AAA AAAABASAAAAKGKA. . AAGABA.. 00.00.00; AAKAAA. .. ASAAAAAAAAABAAAAAA 
Mihm BAAALAAAAAAASAAAA, .. AAKAAS......~0~0~0~... AAAAAA. .. ASAAAAAAAAAAALAAA 
LH™ AAAAaGASGAGEAAAAA, .. AAAAAA... ooo... AASAAS. .. AAAAAAAAAAASAAAAA 
LMM JLAAAASAASSASLAASA — AGAAAA. 2... AAAAAA. .. AGbAAAAAAASAAAAAA 
NHM ASAAAAASASASAAAAS, .. KAGAAA.. oo... .... AABAGA. .. AAAAABAAAASAABAAA 
AMM bAAGAARASAASSSAAA. .. AGSASA.. 0.00.0... . AAAAAA. .. AGAAAAAAAAKAAAAAA 
NLL ASAARSAAAARLASBAABA. |. AAAAAA. 2... AAAAAA. .. AAAAAAAAAARAAAAAA 
ATTACK/CONTINUE GIVEN DEEP, NOT DETECTED ATTACK/SCONTINUE GIVEN DEEP, DETECTED 
| HLM HMLN 
i (REPORT X23: HMLL 
Hin | HMLN 
HEH Atird | Hit AAAA 
HH M AAS | Hi-fi AAAA 
MHH AAAA MHH AAAA 
HIM AAA A rrim AAAA 
MHM AAS | MHM AAAA 
MiriM Pr Prt | Mei AAAA 
LHM AAAS LHM AAAA 
LrMm AASA Mit AAAA 
NHM AAAA NHM AAAA 
NMM AAAA NMP 4AAA 
NLL ARAS NiLL AAAA 


-09- 


DPTIMALITY March & 1982 


DECISION MAP ENEMY LINE 2 ENCAMPMENT 4 (I=3, J=2) 


RAMONE LONNIE DEN LMM AINE LMNMMNINE LAHAINA MMA LM MAAMLHAMMHMAHH 
RNLANLNCANMINEL MAME WHNLMLMNILANHNEOMAHANHAMLAMLMENHMALALMMALAMHMHHH 
NLNNC LAMINATE MENA LMMNALANONHMANMNALLMML RA NAMALMEMAHALAHM MHA 


ATTACK/CONTINUE/SHALLOW/ DEEP (REPORT A1) 
HHH AAAAAAASAAAAALSAAAAAAALAAAAAAAAAAAAAAAAAASAAASAAADDDDDDSDDDDDDDDDD 
HHM AR BAAAAAABAAASLEAAAAAAAAAAAAAAAAAAFAAASASCAADDDAAADDDDGDSDBDSSSDBDD 
MHH PAARARA SAAS ASSAAAAAAALAAAAAASAAAHAAAAAGASDDDAASADDDDDDSDDDSSSDBDB 
HM POA AAR AAA ALO AAAA AAR AARAASAALAAAAAAAAASCDDDDDDAAADDDDDDSDDDSSSDDDD 
MyM BSAA AAAAAAAAASASAASSAAAAAAAAAASAAAAASADDDDDDASADDDDDDSDGDSSSDDBDDB - 
MMM P&&ASAAAAASSSASAASADADDDDADADADADDDDDDDDDEBGDDEPDDEDDGDDDGDDGDDDDBDBBDD 
LHM PAAAARAAGAAASASAADADDDGADADADADDDDDDDBDDDDDGDDEDDRDDDDDBDDRDDEDD 
LMM FLA CAR AAAA AAR SAAN AAAAAAAAAGEAAAAAAAASASSSSSSAAASSSSSSSSSSSSSSSSD 
NHM PARA AAA AAAS AAS AAAAALARAAAAAAAAAAAAAAAASSSSSSAAASSSSSSSSSSSSSSSSD 
NMM FAR SAAARAASASEZAAAAAAAASAAAAAAALAAAAAAASSSSSSAAASSSSSSSSSSSSSDDDD 
Nis. PrAAAAAAAAAALSAAAAAAASASAGASASASSSSSSSSSSSSSSSSSSSSSSSDSSSDODDDDD 
“ATTACK /CONTINUE GIVEN SHALLOW. NOT DETECTED (REPORT x2} 
HHH BAAAAAAAASASAAAAA, .. AAAAAA.. 22... AAAAAA. .. AGAAAAAAAACCCCCCC 
HHM AAAAAAAAAAAAGAAAA. |. AAAAAA.. 0... AAAAAM. .. AAAAAAAAAACCCCCCC 
MHH A&OAAAARAAAEAASAAAA, . . AKAAAA... >... AAAAAA. .. AAAAAAAAAACCCCCCC 
HMM FAA A AAARAAAASAAGA. .. AAAAAA. 2.2... ARAABA. .. AAAAAACAAACCCCCCC 
MHM PAARAGAAAASASAOAAA .. AAAAAA....... Sed aes AAAAAA. .. AAAAAACAAACCCCCCC 
MMM F&AARAAAAASAASSAAA. .. CACAAA.......02022.. cccccc. . .. ccc cc cc cccccccccc 
LHM PAASAARAARAASAASA .. CACAAA.........2~.. .cceccc... ccecccccccccccccce 
LMM CAOCFAAAAAAAEAZAAAA, .. AAAAAA.. 2... 2... 1. AAAAAA. 2. AAAAAACAAACCCCCCC 
NHM PEEAAAAAAAAAASAAA .. AAAAAG. 2... AAAAGA, . . AAAAAACAAACCCCCCC 
NMM FPASAAAGASAAAAAAAS. .. AGAAAA.. 2... AAAAAA. .. AAAAAACAAACCCCCCC 
NLL PAAAA AMAA AAASAAA, FAAAAA 2... CCCAAA. . . CCCCCCCCCCCCCCCCE 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X2>} 
HHH B&EAAAAAAAAAASSAAA, .. AAAAAA.. 2... ow. CCCAAA. .. CCCCCCACCCCCCCCCC 
HHP AAABGASAGAASAAAGAA, .. AAAAAA 200. AAAAAA. .. GAAAAACAAACCCCCCC 
‘Minte BAA AAR AGAAASAAAAA, . . AAAAAA.. 2.2... AAAAAA. .. AAAAAACAAACCCCCCC 
HMM P&ABQAAAAAAASAS&SASA, ©. CACAAA. 2.22... eccccc. .. ccccccccccccccccc 
MHM PAR ARSAAAASAAAAOA, 6. CACAAA... 2... LL. cccccc. .. CCCCCCCCCCCCCCCCC 
MrM PAAR ASACACACACACC...CACCCC......0000.. CCGCCC..... CCCCCCCCCCECCCCCC 
LHM™ 3 FaRAAAAACACACACACG...CACCCC............ COGCCC.... « GCCCECCCCCCCCCCCCC 
LMM P&AEASAAAAACASAAAA .. CCOCASA. kL. CUGCCG... 3 COCCECCCCCCCECCCEe 
NEM FAARASAASACASAOSA. .. CCCAGA.. 2... ececccc. .. CCccccccccccccccc 
NMM SAS AASAAGASSASASA © CACAAA.... 2... 1... CCCCCC....« COCCCCCCCCCCECCCE 
| NLL . ABAAACACACCCACACC. CCGCCG. 4e.5,. & 54h heats CCCCCC... sCOCCeCCCeeCCeccce 
ATTACK /CONT INGE oe eee MOT DETECTED ATTACK /CONT INGE GIVEN DEEP, DETECTED ~ 
| HMLN 
| HME. (REPORT “A233 HME 
HMLN | HMLN 
HHH CAAA | 7 MoH CCAA 
HIM CAAA HEM CAAA 
MHH CAAA MHH CAAA 
HMM CAAA rivtM CCB&A 
MRIM CAAA PiHEM CCAA 
MhM COAaA — MMM CCGA 
LEM : CCAS LHM CCCA 
LMM CAAA | LMM CCAA 
NHM CAAA NHM CCAA 
MMM CAAA NiviM CCAA 


NLL CCa&A Mab CCCA 


OPTIMALITY March 4 i982 


DECISION MAP EMEMY LINE 2 ENCAMPMENT 3S (I=G, J=3)_ 


NAINCAILONINGLONN CLM MNINALLANMMNNE LEANN MMA LAL MM NH LMMAAMLAAMMH MHA 


AT TACK/CONT INUE/SHALLOW / ‘DEEP 


a b&AASAAAAAAALAAASADADCDDDDDDDDODDBEDDDDBDDDGDDDDDEBDDGDLDODDDDDDGGDDBDB 
HHM AAAGALAALASALOAAAAAAAAAAAAALLAAAAAAAAAADDDDDGAAADDDDDDSDDDSSSSSSD 
MH FALARARARARALSASAAAAAASZAAAAAAAAAAASAASADDDDDDAASADDBDDDPSDEDSSSSSSD 
HMM PA AbAARABAAESAAAAGAADDDAAADADADDDDBDDDDDDDODSDDDDDBDDDDDDBDDDDDBDD 
MEM f$AAAAAAAS SAAS AAAAAAADDDAAADADCADDDDIPDDDDDDDDDDDDDDPBDDBDDBDDEDDDBDB 
MMM &ABADDDDDADDOSCDDBDABDDDODDDDDDGDBLEDDDODDDDDDDDBDDDGDDGDDDDEPBDCGEDBRDS 
LHM . AGACDDDGACCODUDDBDDADDDDDDDDDDDDBDDEDDRDDDDDODDDRDDCDDBDDDDDDBDDBDS 
LMM B&ARARAAARALASASAAAAAASSSASASASASSSSSSSSSSSSSSSSSDSBSDDDDEDDBDDDBDD 
NHM BABAR EAAAAEASLAAAAAAASSSASASASASSSSSSSSSSSESSSSSSDSBSDEBDDDDDGDDBDD 
oe RAPAAE AREA AASASAAASASSSSASASASASSSSSSSSSSSSIOSSSSDSDSDDDDDDDBDBBDD 
bt PAAASASASASSSSSESSSSASSSSSSSESSSSSSSESSSSSSSSSDSSSSDSBSDBDSSSSESSSSD 
ATTACK/CONTENUE GIVEN SHALLOW, WOT BETECTED (REPORT X2) - 7 | 
HH Ab&ARAARAAEAAAGABA,. .. AAAASA.. 2.2... CCCAAA. .. CCCCCCCCCCCCCCCCC 
HEM AAASABASAAAGAAAAA. .. AGAAAA. 2.0... AAMAAA. .. AAAAAACAAACCCCCCC 
MoH AAaAAAAAARAAARAASAAA. .. AAAAAA.. 2.22... AAAAAM. .. AAAAAACAAACCCCCCC 
HMM PAAFAADAAGAAAAAAA. .. CACAAA.. 2... ...«~:. cccccc. .. ccccccccccccccccc 
Mri BAARSAARAABRAGSSAAA. .. CACASH.......02022.. cececc. .. CCCCCCCCCCCCCCCCTC 
one MMM AAFARBACACACACACC. CAC CCC . a eet eee oes cccecc. .. Cccccecccccccccccce 
_ LHM APAASABACATCACACACC...CACCCC............ cccccc. .. ccccccccccccccccc 
LMM Fb&AARAAAAABRAALAAAA. .. CACAAA........202.. cecccc. .. cceccccccccccccccc 
NHM PAESAARARASASSAAA. .. CACASA.. 22.2... Ccccccc. . . CCCCCCCCCCCCcCccccc 
a PAARASASEALAAAAAS. .. CACAAS... 2... 000.. cccccc. . . CCcCCccccccccccccc 
ABAAAAACACCCACACC. COC CCCCe Sie 3 jae oe cceccc.. .ccccccccccccccccc 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED CREPORT X22} 
HHH FAAS AAAAAGAASAAGA. .. CACAAA........0.~2... ceccccc... cecceccccccccccccc 
HH™M AAABSAAAAAGAAGASA. .. CACAAA. 2... ll. cccccc... . cccccccccccccecccc 
MHH PAAR AASAAAASASAAA. .. CACAAA... 2.2... 0... ccccce¢... . ccc cccccccccccccc 
HMM ASASAaAACACCCACACC...CCCCCC............ cccccc... ccecccccccccccccce 
Mem FPAAAAR AAT ACC CACACC...CCCCCC............ ecoccc.. . cecceccccccccccccc 
MMM BAAASAACESCCCACACC...CCCCCC............ CCCCCC... -CCCCECCECCECCCECCE 
LHM PARAAAACACCCACACC,..CCCCCC............ ececcec. .. ceccccccccccccccc 
Liv PCACCCOUGACCC CCUCCCE. ue CCCOC Gs ga uhh o ol doe Gus ecceccc. ., ccccccccecceccccccc 
NEM ACAGCCECCACCEECEEE. | | ECCS eG We Sete eccccc. . .. CCCCCCCCcccccccce 
NEM &b&AaAACACACCCACACC. ...CcCCCCC............ CGCCGG...:“CCOCCCCCCCCECECCGC 
NLL VOCGCCCCCUG. CC COG . 62 CCC CCG og eas tate cccccc. ecececccccccccccce 
ATTACK /CONTINGE GIVEN PEEP NOT DETECTED ATTACK /CONT INGE GIVEN DEEP;. DETECTED 


NILE LON PING AHI LMM HNN ML MHA ALHLMMHLAMHMHMHH 
NUNNCLNMNNG TL MNLNHNNGILLMMNELANENHMHNMNEL CMM ENEMA MEME HMMM 


(REPORT X11) 


HMLM HMLN 

gigs (REPGCRT AS? HMLL 

HMLN HMLON 
HHH CCAA HriH ' CCAA 
HrM CAAA HHM CCAA 
MHH C&A MAH CCAA 
Hmit CORA HMM CCCA 
MEM cca rieth CCCA 
MMM COCA iM CCCA 
LHI" CCC Lil CCCA 
LMM CCAA LMM CCCA 
NHM CCAS MriM CCCA 
NMM CCA. MMM CCCA 
NEL CCCA Mik ccce 


OPTIMALITY March 4, i962. 


DECISION MAP. : ENEMY LINE 2 ENCAMPMENT 4 (I=3, J=4) 


Bd LNLUNNMLNNGLMMANHLLMNMMNINELHHNNMMHHLLAL AM NHALLMMHHMLHHMMEMHH | 
ast WLNLINMINE LINMAICOMANML MLMNMLAHNAHNLMANHANLAOM OMAHA MHLAMHMHMHH OC. | 
MUNNLLNMINALLALINGE WA NNMMLLMMNEORNLEMANMNELLIMLHANHMRL MLM HMMM 


ATTACK/CONTINUE/SHALLCW/DEEP (REPORT X1) 
HHH AAAAAAASCAADDDODDDDDDDDBDDDDDEDDEDDDDDDDDLDDDDDDDDDDDDDDDDDDEDDDDP 
HH ALAAASAAAAAASAAAAAAADDDADADADADDDDDDDDDDDDDDDDDDDDDDDDDDDDGDDDDD 
MH AAAAAAAABALAASAAAAAADDDADADADADDDDDDDEDDDDDEDDEDDDDDDDDDDDDDDDDD | 
HMM AAAAADADADDOADADDDADDDDDDDDDDDDDDDDDDDDDDDDODDLEDDDDDDDDDDODBDDDD 
MH? ALAAADADADDDARADSDADDDDDDDDDLDDDDDDDDDDDDDDEDDEDDDDDDDDDDDLEDDBDD | 
Mn - DDDDDDUDDDODDDDDDDDDDDRDDDDDDDDDDDDDDDDDDDDDDDEDDDDDDDDDDSDSSSSss | 
LHM DUDDDDDDDDLDDBDDDDDDDDDUDDDLDDDDDEDDGDDUDDU DDGDLDDDDDDDDDDDSDSSSSSs | 
LMM StASAAAAAAACASASSSASSSSSSSSASASS SSSSSSSSSSDSSSSDSDSDDDDDDDDDDDDD 
NHM PARABHARBAKAASASAGASSSSSSESAGASSSSSSSSSSSSDSSSSDSDSDDDDDDDDDDDDD | 
Nin ASSSSSASSSSSSSSSSSDSDSDSDSDSDDDSDSDDSSSDDIESSSDDDDDDDDDDDLDSSSS | | 
DDDDDDDDDDD SDLDDDSDSDDD DDD O DD ODDDDDDLSDSDLDSSSDDDDDDDSSSDDDSESS | 
ATTACK/ CONTINUE GIVEN SHALLOW, NOT DETECTED “(REPORT Xx2) | | | 
HHH ASAAAAAAAASABSAAA. .. CACAAS.......00~0~.«; CCCECC... 2 CE CCCECECECCCCCECCC 
HEM AAAASAAAASAAAAAAA. .. CACAAA.......00... CECCCC.  CECCCECCECCCCCCCE 
MHH ARAAAAAAAAAAAAAAA. .. CACAAK......00~0~0~.:. ECCCCC...., CCCCECCCECCCCCCCE 
HMM AAAAAAACACACACACC...CACCCC............ CEGCCC. . - CCC CCCCECCCCCECEE 
MHM ABAAAASCACACACACC...CACCCC...... here denc: CCECCC.... <COGCCCCECCCCECCCEC 
a MMM AAAAAAACACCCACACC...CCCCCC............ CCCCCC. . .-CCCCCCCCCECECCCCE 
R LHM AAAAAAAGACCCACACC...CCCCCC......~..~.... CCCCCC. . ,ECCCCCECCCECCCCcE 
LMM AAAAAAAAAACASAAAA. .. CCCAAA.......00~0.. CCCCCC.... .CCCCCCCECeECCCECCE 
— NHM — BAAAKAAAAACAAAAAA. .. CCCAAA. oe. CCCCCC... -CCCCCeECCCCCCECCCE 
NMM — ABASAAAACACCCACACC...CCCCCC............ CCCECG.....CeCeceCCCCCECecce 
NLL GECCCCCCCCCCCOCEEO, 4» CCCCC Gh ce es ECCCCE 4wCECCCECCECCCCCCEC 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X2) 
HHH DAAAAAAAAACAAAAAA...CCCAGG............ CGCCCE... . CECCCCCUCECC ECE CE 
HHM BAAARAAGCACCCACAGG, .  COCCOEO. A-c0 gcd as CCECCEC. . - CECCCECECCECCCCCe. . 
MHH AAAAAASCACCCACACC...CCCCCC............ COCCCC... -CCCECCCCCCCOCCECE 
HMM — AAAAAASCACCCACACC...CCCCCE............ CECCCC. , .sCCCCCCCCCCCECCECE 
MHM AAAAAAACACCCACACC,..CCCCCC........ yee COCCCE. «~CCGCCCCCCECCCCCCE 
MMM AAAAACACACCCACACC...CCCCCC............ CCCCCC..., .COCECECECCCECCECE 
LHM AAARACACACCCACAGG.. COCCCC: un wha. oes 6ECGCCG... .COCECCCCCECECE ECE 
Li CECCECCCCCE COC CCG... COCCOC. wots ed pce hnlak 6CECCC., -CeCCececcercceccce 
NEM CCCeCCC CE CCC CC CCE... CCCCEC ik eis tens CCCCCE. . CCECCCECECECCCECC 
_ NM CCST CCCECCCECCCCCC. . .CCCOUC. ine wee CCCCCC. « “CCCECCCCEECCCCEcc 
C6CCCCCC Gee eC eC {CCC CCC a te aoe CCCCOC ...CCCCCCCCEECCCCCEcE 
ATTACK/ CONTINUE GIVEN DEEP, NOT DETECTED ATTACK/CONTINUE GIVEN DEEP, DETECTED 
HMI_N HMILN 
HMLL (REPORT XQ) HMLL 
KML | HPMLN 3 
HitH CCAS | HHH CCAA ! 
HHM CCAA - HLM CCCA 
MHH CCAA Geta CCCA 
HMM ECCA bith CCCA 
- MHM _ CCA : , uel CCCA 
MMM coca .. oe MMM CCCA 
LHin ECCA | LHM CcGA 
LMM CCAA | Lr CCCA 
NHM CCAA MH CCCA 
NMM COCA Nery CCCA 


NLL. CCCA MLL Cece 


-£9- 


OPTIMALITY March & 1982 


DECISION MAP © ENEMY LINE = ENCAMPMENT 3 (I=3, J=5) 


NMNENLLINAML NMELMMNNHLLMNMMNNG LAAN LAL MMH LMM HAM MMH 
NALINLINCNMNLLMNMNGE WHNLIL MAME HAIL MHNAAN LLM MANHOLE MHLAMHMAMHH 
NMONAULLAN INCOMING HENMLLMMNALANL NAMA NEL LMM APINAMALMLMHALAHMMHAMA 


ATTACK/CONT INUE/SHALLOW/ DEEP (REPORT X1} 
| HHH 4444500 DD DDD DDLDDDCDDDDDDDDDDDDDDEBDDDDDBDDDDDDDDEDDDDDDDDDDDEDDDDD 
HHM4 FAASADADADDDDODEDDADDDDDDDDDDOPDDDDDDEDDDCDEBEDDGDDDDDDDDBDDDSDBSEBDD 
MHH A4AAAa&DADADCDDGDDDDADDDUDODDDODDEDDEDDDDDDDELDDDDDDDDDDDDDSLSDBDD 
HMM ADADDDDDDDDDDODEDDDDDDDDDLGDDUDDDDDDDDDDDLDDDDDDDDDDDDDDDDDDEDDDDD 
MHM ADAPDODDODDOLIGDIDDDDDDLCDDDODDOGDDGDDDDDODDGDDEDDCDDDDDDDDDDDGDDBDD 
MMM DODDDDDDDDODDDDDDDBDDDDDDDDDDDEDDDDDBDDDDDBDDGDDDDDDDDDDDDDDGEDDBDS 
LHM DDDDDDDDDDLDDDDDDDDDDDDDDDDDDDDDDDDDDEDDDDDDDDDDDDDDLDDEDDEDDDDS 
LMM AAAAAAAASASSASASSSASSSSSSESSSSSSSSSSSSSSSSDSSSSDSDSDDDSSSDEDDDDD 
NHM AAA AAS AAAA4SSSASASSSASSSSSSSSSSSSSSSSSSSSSSSDSSSSDSESDDBDSSSDDPDDDDD 
Nia DOS DDSDSSSLDDDSDSLSSSDDDDDODDED DDDDDDDDSSSDSDSSSDSDSDDDSSSSSSssss 
Mit SUSDSDSEDSDDSESDDPDSDDDGDOBSDSDSSSss SSSSDSDDEPSSSSDSDSSDSSSPLBSDDDS 
ATTACK/CONTINUE GIVEN SHALLOW, NOT BETECTED (REPORT X2} 
HHH AGAAAABAAATAAAAAA. . S COCAGA ng ene ergs a: CCCCCC...0, CCCCCCCCCCCECECCE 
HHM AAAAAAACACACACACC...CACCCE... 2.0.01... CCEOCGC..-. COCCCCCCECCCCCCCC 
MHH ABAAGAACACACACACG...CACCCC............ MCE CCC... sCCCCECECCCCCCECCE 
Him AAAAAAACACCCACACC...CCCCCC........ wt Wve eee Gus «ae COCGCCCCCCOCECCC 
MHM AAAAAAACACCCACACC...CCCCCC......... ...CCCCCC... CCCCCCCCCCCCCCCCCE 
MrM PAAASAACACCCACACC...CCCCCC........ a... CCCCCC.. , CCCCCCCCCCCCCCCCE 
LHM ASAAAAACACCCACACC...CCCCCC............ CGCCCC. ., CCCECECECCCCCCCCCE 
LiMn FrAAAAAAAAATCAASSAAA. .. CCCAAG. 2.2... cccccc...cccecccccccccccccc 
NHM BAGAAAAAAACAAAAAS. .. CCCAAA.. 2.7.2... ccecccc. ,.. ccccecccccccccccce 
NMM CCOCCCCCCCCCCCCCeC. 1, CCCCCC saw se & Siew a 3 cccccc. .. cccccccccccccccce 
NLL ceoccccccccccccccc.. COCOCCCC} 6 abe ae ee Beh cccecc.. .cccceccceccccccccce 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X22). | 
HAY AGAAGAAAAACAAAAAA. .. CCCAAA... 2.2.0.0... CGCCCC. . pECCCCCCCeC Cec CCcC 
HHM AAAAAAACACCCACACC...CCCCCG.. 2... SGCCCC... -CCCCCCCEOCCCCCECE 
MHH ASAAABACACCCACACC...CCCCCC............ CCCCEC. .., COCCECCCCCCCCCCCE 
HMM AAAAAAACACCCACACC...CCCCCC............. cccecc. .. ccccccccccccccccc 
MHM AGAAASAACACCCACACC...CCCCCC............ COCCcG..... CCCCCGCCCCCCCCECC 
MMM AAAAACACACCCACACC...CCCCCC.......022.. cccccc. .. .ccccecccecccccccc 
LHM PASAACACACCCACACC...CCCCCC............CCGCCC... cccccccccccccccce 
LMM CCC OCCU GCC CCC C CCG. ss COCCCG. Us hace e OCCCCE.s -CCCOCCCCCCCCCCCOG 
NHM COGCCC CCC CCC CCC, CCCCOCy pute ac boge 2 CECCCC. we CECCCCCCCCGCCCCC 
NMM OCC Ce 0 OC GG OC OCC Ce i a Bh ocae CECCCC....CCCCCCCeCCeCCccceC 
NLL COGC CCE CGC CCCCC CC. CCCCO Gs ne ow hero eee CECCEC... CC CCC CCCCCCCCCCCE 
ATTACK/CONTINUE GIVEN DEEP, NOT DETECTED ATTACK/CONTINUE GIVEN DEEP, DETECTED 
rMLN HMLN 
i CREPORT 2S? HMLL 
HELIN | 7 HIMLN 
HHH CCAaAA | HHH CCAA 
Hii CCCA | HEM CCCA 
MHH COCA MH CCCA 
Hit cCcCA HMM CCCA 
MH orerer Hit CCCA 
MMI CCCA MMM CCCA 
LH cccé LHM CCCA 
LMM CCAA LMM CCCA 
NM CCAA NHM CCCA 
—NMM CCGe Rita becG. 
NLL CeCe 


NLL ccce 


OPTIMALITY March & i982 


DECISION MAP ENEMY LINE 2 ENCAMPMENT 2 (I=3, J=6) 


MAINCNLLNNMLNNELMMNINHLLMNMMNNELAANAMMHHELALMMNEHLLMMHHMLHHMMHMHHH 
NMLALNLNMNCL MME HNL ML MNML HANAN MENHNDT OAL MANHMBL AL MMALAMEMAEMHA 
MLNNILLINMANL MENA LMMNB AN MANILLA ML MAAL AMMA 


ATTACK/ CONT INUE/SHALLOW/DEEP CREPORT X11} 
HHH 4éS5SSDDDDDDDDCDDDDDDDLGDDGLDDDDDEDDUDDODDUDDGDDDDDDDDDDDPGDDDGDDDGDDLDD 
HHM ADDCUDDDDDDDDODPEDDDDDDDDGDDODDEDDDDDODEDDDLERBDDDBDDDDDGDDBDDPLSB 
MHH AUC DO DPD PDL DDUDDODDDDDEDDUDDEDDDDDEDDDDDDDDEDDDDDDDDODDGDDDDDDSD 
Him DOC DUDDUCDODCSDDDDDEBDDDGDDDDDOUDDLEDDGDDGDDDDDGDEPBDDGUDDBDDDDDLDDLDD 
MH? CD DDD DDEDDDDLEDDDDDDDDDDDDDDDDDEDDDDDDDDDDDLDDDBDDLDDDDDLDDEDDDDD 
MMi DODDDDDUDDDCDDGDDBDDGDDGDDEDDDGDDEDDBDDOUDDEDDGDDGDDEDDEDDDRBPLDBBDS 
LEM DGDDDDDODRDOUDCDOCDCODDDBDDDDGDDGDDDDDDDDGDDDDDEDLGDDDBDDGDDDDDDDDEDS 
LMM bM&aASAASaSASSSSSSSSDARDSSSSSSDSDSDDDSDSDDUSSSSDSSSSDSBSDDDSSSPLRDSSSS 
NHM AAAAASASSSSSSSSSSDABDSSSSSSDSDSDBDSOGSDEDSSSSDSSSSDSBSDBDDSSSDLCDSSSS 
NMM DoS DODDDDBDDDODDDSSSDDDDDODDDDDEDSDSDDDDEDS CSSSDSDSDBDSSSDSDSSSS 
| NL SUDDEDDSSSUDDSDSESDSDSDDDESDPSDSSSSSSSSDSDDDBSSSDDDBDDDPDSSSDSDDEBDS 
ATTACK/CONTINGE GIVEN SHALLOW, NOT DETECTED CREPORT X23} 
HHH AE&AASAAGAACAAGAGSA. .. CCCASA....... ee cccccc. .. cceccccccceccccccce 
Him | ASAGSAACACCCACACC...CCCCCC......... CCCCCG... COCCCCCCCCCCCCCCE 
MHH PoAAAAACACCCACACC...Ccccccc..... ig Gee et ed CCGECC...... CCCCCCCCCCCCCECCCC 
HieiM PAAAAAACACCCACACC...CCCCCC........022., cccccc. . . CCCCCCCCCCCccccccc 
; : MHM PAAAAAACACCCACACC...CCCCCC....... ..... GCCCCC. . . CCCCCCCCCCCCCCCCC 
ON EME AG&AAACACACCCACACC. ..CCCCCC........2... CEGCCC.«.,.€CGCCeCCCCCCCCCecc 
a LHM PAAAACACACCCACACC...CCCCCC....... iar cia a cccccc. . .. CCCCCCCcccccccccc 
LMM AMAAAAACACCCACACC. ..CCCCCC............ Ccccccc.. .ccccccccccccccccc¢ 
NHM Aa&AARAACACCCACACC, ..CCCCCC............ Cocccc. . . CCCCCCCCCCCCCCcccc 
Nim COC GC CeCe CC CCC CCG cs oe rn eo ecccece.. .ceccecccccccccccce 
NLL ecececccecccecccccc. COU CCC sn ii od cin we tere 8 ececcc.. . cccccccccceccccccce 
ea eee aoe GIVEN SHALLOW, DETECTED | CREPORT X2) 
HHH ASAAAASAAACASASAAA... CCCAAA... 2... 0... cccccc. . .. CCcccccccccccccce 
HHM ASASACACACCCACACG...CCCCCC............ cccccc.. . ccccecccecceccccccc 
MHH AAAAACACACCCACACC. ..CCCCCG....... ee ccecccc.. . ccccccccccccccccc 
HMM ASAAACACACCCACACC...CCCCCC........0... CCCCCc. .... CCCCCCCCCCCCCCCCe 
MHM PAAAAC ACACCCACACC...CCCCCC............ ecoeccc... CCcccccccccccccce 
MMM ASAMRACACACCCACACC...CCCCCC........0.00.., CCOCCCC. ..»CCECCCCCCECCCCCCCCE 
LHM | AaAAAC AC ACCC ACACC. ..CCCCOGC.......000.., CCCCCC. .. . GOCCCCCCCCCCCCCCE 
LiMn COS CCUG CCC CCC CC. ta a OC CCUG. © nw GAG «was CCCCCC. ..CCeCcceccccccccccc 
NHM egeeccoccoeccoces. .. ccc CCC bs dei tie BeBe ote i A cceccc. . . CCCCCCCCCCcccccce 
Sy SO CCGG OC CC CC a ren we ale ee eee eee 
Mi COCUGCCCCCCECCCCC. OL S8 Ge i OL ee re ae cere ae CGCCCC. CCGCCECCCCCCCECCCe 
ATTACK/ CON TINUE ee NOT DETECTED ATTACK / CONTINUE GIVEN DEEP. DETECTED 
: | HMLN 
| HMLL CREPORT X33 HMLL 
HME | HIIL.N 
HHH CGAG HHH CCAA 
HHM | CcCcCA | : | tim ccca 
HH CCCA 7 PIHH CCCA 
Hivitet COCA HMM CCCA 
MEM CCCA MHM CCCA 
MMM — CCCs MMM CCGA 
LH CCGA LHM CCCA 
LMim COCA LMM CCGG 
NEM COCA NHM ccce 
NMM Cccc | hinim CCGG 
NLL CCGG » | NLL Cccce 


OPTIMALITY March & 1962 


DECISION MAP ENEMY LINE 2 ENCAMPMENT 1 | (I=3, J=7) 


NAINCNLOUNANMLANELLMMNNALLMNMMNILOO HANAHAN NHL LOM MH AMLAHAM MAMA 
MAL AGLNLNPINE LINMNUT WHNLMLMNMLEMEANLMENHNMLALML MAME AE MMH HMHMAHMHH 
MiUNSLONANNGCMLMNGNAANNMLOMMINAGLANLNAMHNPINE LLM MLAHANHMAL MLM LAMMEAMA 


ATTACK/CONTINUE/SHALLOW/ DEEP (REPORT X1> 
HHH SSSSDDDDDEDDDODDDBDBDBDDDDDDDDUDEBDDDDDODIEPCDDBDDBDDBDDDDDDDDDDDBDDB 
Hr DODDDDDDUDDDDDSDDDDDBDDDDDDDDDDDEBDDEDDBDDDDLEDDODDBDDBDDDBDSDSSSsbD 
MHH DBDDODDDDDDCODDODDDBDDDDDDDDDDDODDBDDDDEUDDDDDEDDUDDDBLDDDDDDDSDSSSSD 
HIM CODDODDODDDDLDLEODEPBDDBDDDBDDEDODCDODBODDBDEDDDDDEBBDELGDDDDDDDDDDDDDDDBDS 
MRM | BBDDDDDDDCDODDLDDBDDDDDDDDDDDDDDDDLPODDEDPDDRPBDPBDDBDDDDDDDDDDDBDS 
MMM CODDDODRDODDODDPDEBDDEBDDODEBDDBDBDDUDDDRPDDODDDDDBDDBDDDDDEUDSBSSSSD 
LHM tart deo tec beden se etod Sette aed tote ebed betty eded ohms et ehe tng ceed ea eted gar ebel oped oh Gre Coded et ebate gees bbl 
Lim AAAPASASASSSSSSSSSASSSSSSSSSSSSSSSSSSSSSSSDESSSSSSSSSDSSSSRS55S5 
NEM AAAAASAS ages gaess sacsecsugss coesegeses asus DecseSSsSSSDSS SSCSSsss 
NMM DODODDDCS DODD DBDDDDDBDSDSSESSSSSSSSSDSDSESDSDDESSSDDBDDDDSSSSBSSS55 
Ni DODDDDODSSSSSDSDSSSSSDSBSDSSSSSSSS5SSSS5S5SDSSSSSSSDSRBSDPSSSSERDSS5—D 
ATTACK/CONTINGE GIVEN SHALLOW, NOT DETECTED (REPORT X22} 
HHH AAARAAARFATAAAAAA, .. CCCAAA..... hte Pipa 4 ccecccc. .. cccceccccccccccccc 
HHM AGAAAAACACCCACACC...CCCCCC............ CCOCCCC. ..- CCCCCCCCCCCCCCCCE 
MHH F&AAAAAACACCCACACC...CCCCCC.......... .. CCCCCC. .. cCCCCCCCCCCCCCCCC 
HiiM PAaARAAACACCCACACC...CCCCCC.......2.~2~... eccoccc. ., ccccccccccccccccc 
Z MEM BAARAASATCACCCACACC...CCCCCC.........2... ececcc. . . CCCCCcccccccccccc 
ne re i |) AAAAACACACCCACACC. ..CCCCCC............ ccecccc. . .. cCcCCCCCCCCCCCCCC 
I LHM PAAAACACACCCACACC...CCCCCC............ eccccc.. .ccccccccccccccccce 
LiMim] PAARAAACMHCOCCACACC...CCCCCC.........2... eccccc. .. ccccccccccccccccc 
NHM PAAAAAATACCCACACC...CCCCCE............ eccccc. ... ccccccccccccccccce 
NMM COCCOCCUCCCCCCC CCG. « CCC COG any oo ems. bam, dag cecccc. .. cccccccccccccccce 
NLL eeccececccecccccc.. COCC CG ek bs wo eh cccccc... cccccccccccccccce 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED | (REPORT X2) 
HHH FAAAAAAAAATAASAAA. .. CCCAAA.... 2.2.2... eccccc. ... ccccccccccccccccc 
HHM AABAACACACCCACACG...CCCCCC... 1... wl... ececcc.. .cccccccecccccceccce 
MHH PAAAACACACCCACACC...CCCCCC............ cceccc. . .. CCCCCCCCCCCCCCCCC 
HMM AAAAACACACCCACACC. ..CCCCCC............ eccccc... ccccccccccccccccc 
MHM | A&ARACATCACCCACACC...CCCCCC......... ,..Cccccc.. . CCccCcCCCCCCCCCCCe 
MMM BCACUCC CACC CCC s CCC CCCs ae Hh ee cccccc... . cccccccccccccccce 
LEM ACACCCCCACCCCCCCC. ,. CCccce. ........... eccccc. . . cccecccecccceccccce 
LMM COCGGCCCCCCU CCE... an COC CCC. So tween we: Sree CCCCCG... -CCGCCCCECCCCCCCCCC 
NHM COGUCCCCCCCCCCCCC.. ¢ COC CC eg eh ee be CCCCCC..... CCCCCCCCECCCCCCCCE 
NM SeceGoUUGCCCCeC CC... 2 CCCCC Ca he og ow eee, tee GCCECC.... -CCCCCECCCCCCCCCES 
NLL CCOCcccccccccccccc. CCC C CG 6 Beek ieee CCCCCC. ececceccccccccccce 
ATTACK/CONTINUE GIVeEr ae NOT DETECTED ATTACK /CONTINUE GIVEN DEEP: DETECTED 
MiMi 
Mit a (REPORT 22) HMLL 
Hii HMLN 
HlimtH OCA HHH CCAA 
HRM CCCA | HHM CCCA 
MoH © CCCA MHH CCCA 
Hill CoC es | HMM | CCGA 
MHM CCCcAa _ MMriM CCCA 
MMi COCA Mrim CCCA 
LHM | CGCE LHM CCCA 
LMM TOCA LMM cccc 
NAM CCCA NHM cccce 
NEM CGGG MMM cccc 
NLL CECE MLL cccc 


-99 - 


OPTIMALITY March & 1982 


DECISIGN MAP ENEMY LINE ft ENCAMPMENT 7 (T=4, J=1) 


NNIMENLILNNML NE LMMNNALLMNMMNALLAHHNAMMHAL LAL MMNEALLMMHHMLHRMMHMHHH 
RINGO UNDONMNL LMM NHN MNMALANENE MINA NLL MAN HMA MMALAHMA MMH 
RLNAL OE NAINNC LINEN MMNALANLNEM NINE MLN MALLE 


ATTACK/CONT INUE/SHALLOW/DEEP (REPORT X1) 
HHH AAAARA SAAS AAALARAAAAAAAARAAAAAAAAAAAAAFAAAAAAAAABAAAAAAAAAAAAAAA 
HHM DAKSAAAAAALAAAAAAAAAAAAAAAAAAAAAAAAGAAAFAAAABAASAAAALAAAAAAGALAAA 
MHH AAA SAAAAAASALAAAAAAAAGAAASGAGAAAAAAAAANAAAAAAAAAAAAAAAAAAAAAAAAA 
HMM HALAABLARAAAAASAAABAAAAAABAARAAAAAAAAAADASAAAGAAALAAAAAAAAAAAARAA 
MHM PABSAASSASGAAARAAAAAABAAARASAALAAAAASAAAAAL4ALABAAAAAAAAAAAASAAA 
MMM bAAASAAAAAA AAA GAAAAAAGAGAAALAAAALAAAAAAAAAAAGAAAAAAAAAAAAAAAAAAA 
LHM BAAAALAAAM AAA LAS ABAAARGAGAAAAAAAAAALAAAAALOAAAARAAAAAAAAAAAAGAA 
LMM AAR AAAS AAAAAS AD AAA GAARAFAAAAASABAAAAAAAAAAAAABAAASAAAAAAAAAAAASAA 
NHM BAOGABAARARAAARARRARABARAAAAARALASARAAAAAAAARAAALARAAAAARAAARAA 
NMM AAAS ARAARAAAAAAAAAAAAAAAAAAAAAAAAALAAAAAACAAAAAGAAAAAAAAGAAAAAA 
NLL DAAAALAAAAAAAAAAAAAAAAAAAAAAAAAALASAAAAAAABALASAAAAAAAAAAAAAAAAA 
ATTACK/CONTINUE GIVEN SHALLOW, NOT DETECTED (REPORT £2) 
HHH AAAASEASAGAALAAAAA. .. AAAAAA... 2.20.0... AAAAAA. . . AASAAAAAAAAAAAAAA 
HH™M AGABAAAAACAAMAAAS. .. AGAAAA. 2... lll... AAAAAA. .. AAAAAAAGAAAAAAAAA 
MHH BAAAAGAAAAAAAAAAA. .. AGAAAA...... ee AAAAAA. . . AAAAAAAAAASAAAAAA 
HMM AOAAAAGAAASASAAAA, |. AAAAAA.. o.oo... HOAAAA. .. AAAAAAAAAAAAAAAAA 
MHM AAAAAAAAABALAAAAA. .. AAAAAA.. 2.0.0... EAAAAA. .. AAAAAAAAAGAAAAAASG | 
MMM BAGAGAAAAAASAAAAA. .. AAAAAA,. oll... AAAAAA. . . AAAAAAAAAAAAAAAAA 
LEM ACAAAAAAAAALAAAAA. |. AAAAAA.. 0.1... AAAAAS. . . AAAAAAAAAAAAAAAAA 
LMM AADASAAAAAAGAAAAA, .. AAAAAA,. 0... ll... AOAAAA. . . AAAAAAAAAAAAAAAAA 
NHM AAGASOASABAAAOAAA, .. AAAAAA. 2.0.00... GAAAAK. .. AAAAAAAAAAAARAAAAA 
NM POAAAGAAAAAAAAGAA, .. AAAAAA 2.0.0 ll... AAAAAA. .. AAAAAAAAAAAAAAAAA 
NEI RAAAAAAAAAALAAAAA. |. AAAAAA.. 1.10.1... AGAAAA. .. AAAAAAAAAAAAAAAAA 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X2) 
HHH  AAAAAAAAAAAAAAAAA. .. AAAAAA... 2.0... AAAAAA. .. AAAAAAKAAAAAAAAAAA 
HM POAAAAAAGAAAAAAAA, .. AAAAAA.. 11... w. AAAAAA. .. AAAAAAAAAAAAAAAAA 
MH AGAASAAAAAGAAGAAA. |. AAAAAA... 0.0... AAAAAK. .. AAKAAAAAAAAAAAAAA 
Hm CAAGAAAAGAAAGAAAA. |. AAGAAA._. |.” iments AAAAAA. . . AAAAAAAAAAAAAAAAA 
MHM AOAASAAAASASSAAAAG. |. AAAAAA.. 2.0... AAAGAA. .. AAAAAAAAAAAGAAAAA 
MMM ASASAGAAAAAAAAABA. |. AAAAAA. ool. AAAAAA. .. AAAAAAAAAAAAAAAAA 
LHM AGAASASSOARAAGAAA. .. AAAAAA..... 0.2... AAAGAA .. AAAAAAAAAAAAAARAA 
Li! SOAASASAGASAAAAAA. |. AAAAAA oll. AAAAAA. .. AAAAAAAAAAAAAAAAA 
NHM AAGASAABAASEAAAAA, .. AAAAGA.. 0.10... AAGAAA. .. AAAAAAAAAAAAAAASAA 
NM PaAAL AAARARBARAR. .. AAAASA Siesta dhe .a aoe AAAAAA. . . AAAAAAAAAAGAAAAAA 
NLL AA AAAAAGOAAAAAABA. AP AAA ik 4 btn ens AASGAA. .. AAAAAAAAAAALAAAAA 
ATTACK/CONTINUE GIVEN DEEP, NOT DETECTED | ATTACK/CONTINUE GIVEN DEEP, DETECTED 
| HMLN HMLN 
HME (REPORT X3) HMLL 
HMLN HMLN 
HHH ALAA | HHH AAAA 
HHI AABA | HHIM AAAA 
MHH AAAA MH AAAA 
HMM AADA HMM AAAA 
MHM AAAA MUM AAAA 
MriM AAAA | MMM AAAA 
LHM AaAA | - LHM AAAA 
LMM AGA LMM AAAA 
NHM ASAA NHM AAAA 
NMM AAAS NMM AAAA 
NLL SOAS NLL AAAA 


OPTIMALITY March 4, 


DECISION MAP 


ATTACK /CONTINUE /SHAL-LOW/DEEP 


HHM 
MH H 
Hh 
MHM 
MME 
LHM 
LMM 
NHM 
AMM 


NLL 
ATTACK /CONT ENUE GIVEN SHALLOW, 


HH™ 
MHH 
ee sic 
o —MHM 
~ MiMiM 
LHM 
LMM 
NHM 
Nii 


ATTACK/ CONTINUE GIVEN SHALLOW, 


HHM 
MHH 
HiviM 
MHM 
MMM 
LEM 
LMM 
NHM 
NBM 


Nit 
ATTACA/CON TINGE 


L9e2 


ENEMY LINE 1 


ENCAMPMENT 6 


(I=4, J=2) 


NARILALOOINTL NUL MMAINELOLMNMMNNLLAANNMMHALLALMMNEALOLOMMHAMLHAMMAHMHHH 
NALNLINELIAMAIL LINING WHNLMLMNML HANAN HANH AMLAL MMA HL MMABLAMHIAHMHH 
MND SLLAMAINGE ML MNENHNAALLMMNALANLONAMANMNELMML HANH MLMAALAMMHAMH 


(REPORT X1> 


AAFAASAAAABAS AAAS AAAAAAAAAAZ4AAAADSDADDDDBDBDDDDBDDDDDDDDDODDDDDDDD 
BAAARSAAAALAASASSAAAAAAAAALAAAAAAAAAAADAGDDDAAADDDDDDSDDDSSSDDDB 
f&AAPAAAARAARSAAOAAAAALAABAAASARAAAAAAADADDDDAAADDDDDDSDDDSSSDBDD 
oe Fy ANBAR AALAAAASAAAAAAAAAAARAAAAAAAAASADDDDDDAAADDDDDDSDBDSSSSSSD 
Fr AARP ASAAASEAADAAAAARAAASELANAAZALAASASDDBDDDAAADDDDDDSDDDSSSSSSD 
P4444 DAD AC OCDORDDDDDADDDEDDDSDSDSSSDSCDSSSDSDDEDDRDDBDDDDSSSSBSSsss 
fb ASA DADACODDDDODDADDDDDDDSDSDSSSDSDSSSDSDDLDODDDDDODDSSSSDSSSss 
FAA AAAASAAR ANS AAAAARAAAAAAAAAAAAAAASAFLAAAAASAAAASSSSSSSSSSSSSDDDD 
AFAR EAAA ES AAS AAS AAAAAAAASAAAALAFASAAAA 


: ASASALAASSSSSSSSSSSSSDBDD 
FA EAREAAAB LALLA AAR AAAAAAASCASEAAAASASASSSSSSAAASSSSSSSSSSSSSDBDD 


PAA AAAAS AAA AAASAAAAAASASAAASASASSSSSSSSSSSSSSSSSSSSSSSDSSSDBDDLEDD 


NOT DETECTED 


(REPORT X23 


POAAAAASGAAASSAAA,.. AAAAAA........0~... CCCAAA... coccccaccccccccce 
AAAASASAAAAAAAAAA. .. AAAAAA. 2... AAAAAA. .. AAAAAACAAACCCCCCC 
AOARALAABAGAAAAAA. .. AAAAAA... 2.000002. AAAAAA. .. AAAAAACAAACCCCCCC 
ELAR AARBCASAGAAAA. .. AAAAAA.. 2.0.00... ARAAAA. .. AAAAAACAAACCCCCCC 
AAMAAAASAAEAAAAAA. .. AAABAA. 2.22.00. AAAAAA. .. AAAAAACAAACCCCCCC 
MAA AAAACACACACACCG...CACCCC............ CCCCCC.....COCCCCCCCCCCCECEC 
AAAAAAACACACACACC...CACCCC............ CCC CCC... COGCGCCCCCCCCECCEE 
bAASAAAAGAAAAAAAA. .. AAGAAS.. 000.0000. AAAASA. . . AAAAAAAAAACCCCCCC 
PLARAAAAAASOAAAAA .. ASAAAA 00... AAAAAA. .. AAAAAAAAAACCCCCCC 
A&oARAAAAAAALSOAAA, .. AAGAAA.. 2.2... AAAAAA. . . AAAAAACAAACCCCCCC 
AAARSAAAAAAAMAAAA. .. AGAASA. 2 . CCCAAA... CCCcCccccccccccccce 

DETECTED (REPORT X23 
AAASASAAAAAAAAAAAA, .. AAAAAA.. 2.0... CCCAAA. .. CCCCCCCCCCCCCCCCC 
AAAAAAAASOAASSAAA. .. AAAAAA. 2.0 ll... CCCAAA... CCCCCCCCCCcCcccccce 
AAABAASSAAALASAAA, .. AAAAAS. 2.002... CGCCAAA. .. CCCCCCCCCCCCCCCCC 
OAAAAALAGAASAAAA. .. CACAAA. 2.0.0.0... CCCCCC. ... CCCECCECECCCCCCCE 
PLAASAAAAAAOOAAAAA,  . CACASA......02~0... CECCCC.«. CCCCCCCCECCCCCCCCE 
AaAAAAACACACACACC...CACCCC.....0.0000. CECCUG..=.-COCCCCCCECCCCC CECE 
ABAAABACACACACATCC... CACCCC............ CCCCCC. * “CECCCCECCCECECCCT 
ASAAAAAABAGAASAAA. || AAAAAA. |) lll l, CCCAGA..., CCECCCCCCCCCCCCCCE 
AGA ALAAGAAANAAAAA. |. AABAAA. oll. CCCAAA. .... CECCECCCCCCCCCCCE 
AGA AABRABAAAAAAA. .. CACAAG. 2.20.00 002. ECCECC CCCCCCCECCCCCECCE 
ALAAACACACCCACACC... COCCCC......0002.. CCCCG.....GOCCCUCCCCCECCECCG 

GIVEN CEEP, NOT DETECTED ATTACK 7CONTINGE GIVEN DEEP, DETECTED 
HMM HMLN | 
ci (REPORT X3) HMLL 
HMLIN HMLN 
cCAA HHH CCAA 
CAAA HHM CCAA 
CAA MHH CCAA 
CAAA Hm CCAA 
CAAA MHM CCAA 
CCCA Mrim CCCA 
COCA LHM CCCA 
CAAA LMM CCAA 
CAAS NHM CCAA 
CAAA NMM CCAA 
CCAS Nib CCCA 


LL TE TEE PER TST ESF A AE ER PEST PHT TEER TY AHS ARTER GAT HEIN RST PIS 


OPTIMALITY March 6G, 


DECISIGN MAP 


ATTACK/CONT INUE/SHALLOW/DEEP 
HH 


i982 


ENEMY LINE 1 


ENCAMPMENT 53 


J=9) 


NALCO LOMNMIL IN LMM LOLMNMMNNLAHANAMMEALLOALMMNHHELMMHHMLAHAHMMHMHHH 
NMC UNDINMNLMNIMNGE MAAN ILEANA SEAMEN LOL ML MANA ALMMHLAMAMHMHH 
AiLNMNLLNGININL [AL MNGE NHNINECLMMNALOANLONEMANMNALL MLA MAL MLMAHALAMMHAMea 


(REPORT X13} 


ASASAASAAADDADADDDADDDDDDDDDDDDDDDEDDGDDDDDDDDEDDDDDDDDDDDDDDDDD 


FAM EAAANAANAAAASHAASAAAADDDAGAAASAAAAAAAAADDDDDBDDDDPDRDGDBDBDDBDSLSDBBB 
MHH SOA AARAMAAAAASLAASAAAADDBDAAAAAAAAASGAAAAADDDDDDDDDDDGDDDDDBESESDBDD 
HM ASAASASASASASIOACADDDADDDDDDDDACDADDDDDDDDDDBDDEDDDDDBDDDDDDBDSEPSSSSB 
MeM AS AAARAGSACD ACS OU DADDDBDDDGDAGADGDDGDDGDDGBDGGODGBDDGDDPDLEDDROSLSSSSB 
Mmm UDDDODED EDEL ODD UDSDSDODDDDSDSDSSSDSDSSSDSDDDSSSDDDDDDDSSSDDDSSsSs 
LHM CODOUDDCDDDDDLEUDDEGSDSDDPBDESDSDSSSDSBSSESDSDELGSSSDOUDDDDDSSSDLDSSSS 
LMM haa SAAAAADOAGOAAAAAASASAGKAAAAAAGAAASASSSSSSA4ASSSSSSSSSSSSSSSSED 
NHM AAAS AAA AAA AAS AS AAAASAS AAAS ASAAAAAAAAASSSSESSAAASSSSSSSSSSSSSSSSD 
Neo FEoEARAAAAAAASSLSAAASASSSSASGASASASSSSSSSSSSSSDSSSSDSBSDDDDDBDBBEBOBDB 
NiL AARAASASASSSSSSSSSASsssssss SSSSSSSSSSSSSSSBSSSSDSBSPBDSSSSBSSSSB 
ATTACK/CONTINVE GIVEN SHALLOW, NOT DETECTED (REPORT X22) 
HHH ACAAAAAAAAALAAAAA, .  AAAAAA.. 2.2... CCCAAA >» GECCCCCCECCCCCCCCE 
Him A&oaAAAAAAAAAGAAASA. .. AGAAAA.. 2.2... CCCAaAA. . . CCCCCCCCCCCCCCCCC 
MHH AOFARAAAAAAAASAAA, .. AAAAAA........~2~2~.. CCCAAA. .. CCCCCCCCCCCCCCCCC 
Hmm F&AAAAAACACACACACC...CACCCC............ CCECCC.. - CECCCCCCCCCCCCCCE 
1 Meh FPAARAAACACACACACC. ..CACCCGC............ ccccec s CECCECCCCECCCCCCEC 
S MMM bARAAAACACCCACACC...CCCCCC............ CCCCCC....... CECCCCCCCCCCECCECE 
i LHM RAASAAACACCCACACC...CCCCCC............ CEGccEe , GCCGCCCCCCCCCCCCECE 
LMm FAAAAAAAAAAAAAAAA, .. AAAAAA.......0.222. CCCAAA. .. CCCCCCCCCCCCCCCCC 
NHM ASAaAaAAOAARAAAAAAAA. .. AAAAAA.......20.~20.2.. CCGCAAA. .. CCCCCCCCCCCCCCCCC 
NM P&AAMASAAAAAAAAAAA .. CACAAA.......2.~202~.. CCCCCG.. .-CCCCCCCCCCCCCCCCE 
NLL AAAAOAACACCCACACC. CCCCC Ce 342% oh ao tok os a a “TCCCGCCCCCCCGCCCCE 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED CREPORT X2} 
; Ht FOAAAAAAAAASSAAAAA . . CACAMA........~20.2.2.. CCECCC..: -CCGCCECCCCCCECCCCCE 
HHM DAAAAAACACACACACC...CACCCC............ SCCCCCG.. . - COCECECCCCECCCCCCCCE 
MHH AAAASOAAaCACACACACC...CACCCC............ COCCCC.... CEGCECCECCCCCCCCE 
Hirth AAASKSAATACCCACACG...CCCCCC............ CCCCCG... “€CCCCCCCCCCCCCCCe 
MHM AAAAGAAT ACC CACACC...CCCCCC............ CCOGCCCC.. CCEGCCCCCeCCCCCEeCccc 
Pirim AwRAGAAATACT CAC ACC. ..CCCCCE............ CCECCGCC.«.CCCCCCCCCCCCCCCCe 
LH™ A&AAAARAC ACC CATACC. ..CCCCCC............, SCCCUCC. ..“CECCCECCCCCCCCCCE 
LMM hAAAAAACACCCACATC...CCCCCC............ CCCCCG..= » CGCCCCCCCCCCCCECE 
NHM AS ARAAATACCCACATC. .. CCCCcCc........2.~.2.. COCCCC.... »CCECCCCCCCCCCCCCCE 
ae FAAASCACACCCACACT. ..CCCcccc............ CGGCCG.., -CCCCECGCCECCCCCECCE 
GCCEeCCCCCeC CCU CeCcec. CAG GG ot, eh ee eo aes CCECCC. CGCCCCCCECCCCECCC?E 
ATTACK/ CONTINUE GIVEN Deer, NOT DETECTED » ATTACK/CONTINUE GIVEN DEEP, DETECTED 
HILL HMLN 
HMLL (REPORT *X3} Mit 
Hirt iv HEIL NM 
HHH CGAA RHoH CCAA 
HHM CTCAA HHM CCCA 
ME! COAA MH CCCA 
HM Coca enim ccc 
MHM CCCAa MirHf! CCCA 
{yptviyet Coca MMM CCCA 
LH COA LHM CCCA 
LMitt CCAA LMM CCGA 
NHM CCAA NAM CCCA 
NM CC aA hinim CCCA 
Nil Coca NLL GCGCC 


REST TMT THEE UR A RATERS 


aiahitaeaeeaatadanadaddenumtieamntne eT 


OPTIMALITY March 4 i982 


DECISION MAP ENEMY LINE 1 ENCAMPMENT 4 | (I=4, J=4> 


Se ee LMANAALLMNMMNAIL LPH NMAM MALLOC MNHALLOMMHHMLAHAMMHMHHH 
ber LAL NOCNANLLMANVINGE NHN MNAILENHNG MANHNA OL MHA HMA LHL MMA HMHMHMHH 
NCAINCLNMNNCMLMN,SNANPIL-LMMNELHNE NHMMNMNFL MPL Ge INHMHLMLMAHHCAHMMAHMH © 


ATTACK/CONT INUE/S “ALLOW/DEEP (REPORT X13 
HHH bFASAADACADC DODD DDRDDDDDBDDDDDDDDDDDDDDDBDDDDDDDDRBDDGDDDDDDBDDDDDDDE 
HHM AAASAASSADDACADDDABDDDODDOCDODDELDDLBDDLDDLEDDLDIODDDDDDEDDDDDEDDGEDB 
MHH boa AASSAASADDACADDDAGDDDODDDDDDDDDDEBDDDEODDECDDDCDDGDDGDDERDDODDEDDGDE 
HMM 4&0ADDDODADCODCDODDDDDDDDDDLCDIDDDDDDDGDDDDDDDDEDEPDRDDBDDDDDDLBDSBSDRDS 
MHM A&A DUCDUCPADCDOCDDEDDDEGDDDDDDDECLRDDDDDEBDDDDUDDDDDDGDDGBDDOBDDBDDSLSDDDS 
hrm CUDEDDCOPOCDUSDDBDDODDDBDDDSDSDSSSDSDSSDDDDDGSSSDDGDDBDSSSSBDSSSspD 
LHM DOODDDOGCDOCODGDOGDDODDLGDDDSDSDSSSDS (DSSDDBDDDESSSDDBDDEDSSSSLSSSSD 
LMM PAR AAAARASASSASSSSSaSSSSSSSSS SSSSSSsSoSsosDasssDSDSDBDSSSDGDDEDD 
NHM A&A AMAR AG ASSASASSSASSSSSSSSESSSSSSSSSSSSSSDSSSSDSBSDEDSSSDGDDEDD 
NIM GASSSSSa&SSSosossssSSopDSBDSDSDSiSDEDSESDESSSDPDSSSDDDDDBDBDDBDDBDSSSs 
: MLL DODDDDOODOCLCDDODDDSDSDDGDDDDDDDBBDDGEDDGSDSDEDSSSDBBDDDDSSSDBDSSSS 
ATTACK/CONTINUE GIVEN SHALLOW, NOT DETECTED (REPORT X2) 
| HHH FAPBASAAROSATHASAAS, .. CCCAAA........0~0.. ccecccc. .. cccccccccccccccce 
HHM AAAAAASCACACACACC. .. CACCCC slg a vege a eee cccccc. .. CCccCcccCCCCCCCCCcCe 
MHH BA&ASAAACACACACACC...CACCCC......... t.9.8 GOCGCCCs.. CCCCECCCCCCCCCCCE 
HMM PAAAAAACACACACACC...CACCCC....... Se eae oe Cccccc. . . ccc cccccccccccccc 
i MHM b&O&AAAAACACACACACC...CACCCC............ ccGcccc. . . CCCcCCCCCCCCCCCCCCce 
oS miriM PARAAAGACACCCACACC. ..CCCCCC.......02... ceccece. .. cccceccccccccecccce 
LHM PAAAAAACACTCACACC...CCCCCC.......022... ccecccc. .. cCccccccccccccccc 
LMM PAAAAAAAFATASAAAA, .. CCCAAA.......0020.. cccccc. . . CcCCcCCCcCCcCCcccccccc 
NAHM PAARAAAAAACEAAAAA, .. CCCAAA.......002.. Cccccc. . . CCCCCCCCCCCCCcccc 
NMM PARRAAACATCCACACC...CCCCCC.........0... CCCCCC..... , CGCCECCCCCECECCCCCCCE 
NLL eccececcccGgccccccc.. CC CCCC. 6 wk ace ee ceccccc. ..ccccccccccccccccce 
ATTACK/CONTINUE GIVEN SH4&LLOW, DETECTED (REPORT X23 . 
HHH BARARAAR ARGC AAABAS. . CCC AAD 6.2 4 cn aonnos. a. cccccc. .. ccccccccccccccccc 
HHM AAAAAAACACCCACACC. ..CCCCCC........«.. ane GCOCCEC.. “CCCCCCCCCCCCCCCCCE 
MoH FABASAACACCCACACC...CCCCCC.........2... cccccc. .. ccccccccccccccccc 
HMM BAAARAACACCCACACC...CCCCCC............ cccccc. .. ccccccccccccccccce 
MHM PAAASAACACCCACACC...CCCCCC.........~2.. cecccc. .. ecccccccccccccccc 
MMM PAARSCACACCCACACC...CCCCCC............ cccccc... cccecccccccccccccc 
LHM AAAAACACACCCAaTACC...CCCCCC............ ecccecc. .. Ccccceccccccccccc 
mie COCECEC CeCCCCCCOC,. -COCCOC tere we eaee cccccc. .. ccccccccccccccccc 
NHM COCCCCCCCCGCCCCCCG... + COCCCC. og eee ue eee ccccce. . , Cc cccccccccccccce 
NMM COCGCCECUCCCCCCCCC. « . CCCOCCC. ee wit eh es cccccc. .. CcCccccccccccccccce 
NOLL ecccecccccccceccce. ... CCcccc.......... CCCCCC. cccecccccceccccccc 
ATTACK /CONTINUE GIVEN ak HOT DETECTED ATTACK/ CONTINUE GIVEN DEEP, DETECTED 
ptt i { 
tig, ae oe 3 (REPORT X23) HME 
HMLN HMLN 
HHH CCAA rth CCAA 
Hei Ccca rim CCCA 
Mints CcCA MHH CCCA 
iP4 COCA HM CCCA 
MHM Cola MHM CCCA 
MMM cCcca MMM CCCA 
LHM COCs LEM CCCA 
LMM CCAA LMM CCCA 
NHM CCAA MHP CCGA 
MMM eer er NMM CCCA 
NLL CCCA Mi cccce 


OPTIMALITY March 4, 


DECISION MAP 


ATTACK /CONT INUE/SHA 
HHH 


HH 
MHH 
HMM 
MHiM 
Mur 
LHM 
LMM 
NH 
NMM 


NLL 

ATTACK/CONTINUE GIV 
HHH 

I 

“Si 

? 


NEL 
ATTACK/CONTINUE GIV 
HHH 


HM 
MHH 
HiviM 
Mini 


1982 


ENEMY LINE i ENCAMPMENT 3 (T=4, J=9) 


MNNLAL LMM GLNE LMM ANAL LMNMMINA LAHAANNMMHALLAL MMA MMAR MHMHHH 
MAILINUNLANG LMM MANLMLMINMLRNEANLMHNHANMLALMALMAHNHMAAHLMMHLHMHMAMHH 
MNAILL NAINA ALMNE NHNAMLELMMNALOAANLNHMANMNALL ML HHNHMALOMLMAALAHMMAHMH 
LLOW/ DEEP (REPORT X11} 

AAAAUDDUDDDDDDDDD DDDDDEDDDDDDD DEDDEDDDDDDDDBDDBDDDDDDDDDDDDDDDDD 
ACDADDDODDCADDDDBDDDBDDDDDDDODDODDDDDDDDDDDBDBBDDCODDEDDDDDGDDBDDDDDB 
ACD ADDOCUCADDORODBGDDDDDGDDDCDDEDDCDDDDDDGLCDLCDDLDDODDGDDDDDGDOGLDDEDD 
DOoODDGDCODDDCLEODDEODDDDDDDDLDDCDDGDUBDDDDDDGDDDDDODDGDDEDDDGDDEDDBDB 
DOUDDDDLCODDCDDGDDDDDGDDODEDDDLDDBDDDBDDDDDEGDDGDDLGDDGDDGDDDDDGDDLDDB 
DODDDDDODDUOLOCDBDDDDDDDLCDDDDDDDDDDPDDDDDDDDLEDDDDBDDLDDDDDBDDDBDDDDB 
DCODUGDPUDOBDDDEDBGDDBDDODBGDUDDDDBDDEDEBODDDDDECDLDDDBBDDDDDLDDEDDBDB 
BODDDDODDE ODO DDDDSSSDODDSDSDNDDDBDSDSDDSSSSDSSSSSSSSSSDSSSDSDSSSS 


DODDDDDODDE DC DDDDSSSDDDSDSDDDDDDDSPSDDSSSSDSSSESSSSSSDSSSDSDSSSS 
DSDDSDSSSDDDSDSDSSSDDDDDDDDDEDDDDDDD DSSSDSDSSSDSDSDDDSSSSSSSSSS 
SUSDSDSSDSDDSDSDDDSDDDDDDDSDSDSSSSSSSSSDSDDDSSSSDSDSSDSSSDDSDDDS 
EN SHALLOW, NOT DETECTED (REPORT x2? 
ASAAAABSASTCASAAAA... CCCAAA.......000.. GCCCCEC... -CCCECCECCECECCCCE 
AAAAAAACACCCACACC. ..CCCCCC............ CCECCC...., CECCCCCECECCCCCCEG 
AAAAAAACACCCACACC.. .CCCCCC.......0.... CECCCG... -eCCECCCCCCCCCCCCECC 
AASAGACACCCACACC,..CCCCCG............ CCCCCC.... ,CCCCCECCECCCCCCCC 
ASAAAMACACCCACACC...CCCCCC............ CCCCCC... -CCCECCCECCCCECCCCE 
MPAAAACACACCCACACC...CCCCCC............ CCCCCe.. ~-CCCCCCCCCCCCCECCE 
AAAAACACACCCACACG...CCCCCC:........... CCCCCC, . , CCCCECCECCCCCECEC 
CCOCCCCCECCCOCEC CG, CC OCCE, 4 ee eed CCCCCE.... CCCCCECECCCCCCECE 
COCCECCCCCCCCCCCCCC... . COCCEC. mole eatin CCCCCC... ,COCCCCCCCCCCCCCCG 
CECCCCCCCECCCUCCC... CCCCCO. oa enw ee me ccccce. .. cCCCCCCCCCCCCCCCC 
COC UGCCCCCCCCCCCC.. . CCCCCC.8 win acess GCCCC.... CGECCCCECCCCCECEE 
EN SHALLOW, DETECTED (REPORT X2) | 
HAAABRABAAACAAAAAA. .. CCCAAA.........~0.. ECCCCC... . CCCECECCECCCCCCCES 
AAAASAACACCCACACG...CCCCCE.. 1... COCCEC......, CECCECCCCCCCCCCECE 
ARASSAACACCCACACC...CCCCOCG............ CCCCCC...... CCCCCCECECCCCECCE 
AAAAACACACCCACACG...CCCCCC............ COCCCE. -. COCCCCECECCCCCCCE 
AAAAACACACCCACACG. . .CCCCCC.. wd. GGGCCC. ... .©CCCCCECCCCECCCCCC 
AAAAACACACCCACACC...CCCCCC........0... CCCCCE.... CEC eCCCCCececcccec 
BAAAACACACCCACACG. ... CCOCCGs 4 1 ya ne ou 4k CCCCCG..... COCCCCCCCCCCECCEC 
lO) 67 0716) 6) 01 6, 1 8:6 (08 @1 on Oy COMMUN 01 0) 00 6, cy oan Uae ea CCCCCG,., pECECCCCCCCCCCC CCE 
CCCCCCOCCECCCCC CE. 4 CCC COG 4 panic ww em! COCCCC..... COCCCECCCCCCCECCE 
CCCCCCCCCC CC CC CCC. CCCCCE. ni 6 oh mg ets GCCCECC”,, “COCCCCCCECCCCCCCC 
CCCCCCC CCC CC CCCCG.. CO CCC Gok onan cy edieas CCCCC...... CCCCCCECCCCCCCCCG 
EN DEEP, NOT DETECTED ATTACK/CONTINUE GIVEN DEEP, DETECTED 
HL N | HMLN 
Litt i (REPORT XQ) HMLL 
Hin | HILN 
CCAA HHH CCAA 
COCA HH CCCA 
EGCA MH CCCA 
CCCA Hit CCCA 
CCCA MHM CCCA 
Ccce.. PiMn CCCA 
GCCA LHM CCGA 
ZECC LMM. CCCC 
ECCe NM GECC 
CGcc NM Cece 
Ecce MLL CCCC 


OPTIMALITY March & 1962 


DECISION MAP © ENEMY LINE 1 | ENCAMPMENT 2 (I=4, J=6) 


MMNCALLINAMELONNEL MMNNALLOMNM MINNILLO AANANMMAALLALMMNEHL LO MMAAMLAAMMEMHHH 
A re en eee ee Ce ee 
NLNNLLANMINNLIGLMINGE NHANANMLELMMNELAHNLONAANMNA LMC NHMALMLAHARLAMMAAPIA 


ATTACK /CONTINUE/SHALLOW/ DEEP (REPORT Xi) | 
HHH ASSSUCDOCCOCDDCDDDDDGDDEDDCDDPEDBBDDGDDDDDLCDDEDDEDDGDDBDDDDDDDDDBDDB 
HHM DUDDDDDODOLDOUDDBDDBDDODDDDDDDBBLDDDDDLPLCOUPDDEDDDDDEPDDDDDDDDEPDDDBDD 
MHH | DODODDDUDDDDODSDDGRDDDDDGDDDBDDPCDOUDRDODDEBDDDDDLCODEDDDGEDDDDDDDDGDDBDD 
HMM DODDOBDDCDDCDDUDBRDDDBDDDDEPLCUDLEDDDDDDDDLCDDDDDDDEBDDDDDDDDDBDDDDSSSD 
MHM DODDGDDDCEDCDOCGCDDDCDDDBDDDDDGDDDDDLCDDDDDCDDDDDDDCODDEGDDDDDDBDDLDSSSD 
MMM CODDCDDDODODDODOCDDGDDDDDOGDDBDDDDCBDODDDDDDLDOLDECDEDDDGDDRDDEDDCDDBDD 
LHM DODDODDODD ODD OCDDGDDBDDDDDDDDCDDDGDDDDDCDDDDDECDDBDDBDDBDDDBDDEDDLDD 
LMM SEDDBDSODDUCDOCEDDODDDDDBSDSSDSDSSSSSSSSSSSDEBSSSSSSSSSDSSSDDSSSSD 
NHM SCDDCSDODDPDCULDDDUBDDODDDSDSSDSDSSSSSSSSSSSDDODSSSSSSSSSDSSSBBSSSSD 
| NMM COSDDDEBROGSDDEDDDSSSDDDDEPDODDDDDDSDSDEDDDDSESSSDSBSDODSSSDSDSSSS 
NLL SoSUDGCDDSSSPROGSDSBSDSDSDDDDSDSDSSSSSSSSDSDDEBBSSSDBDBDDDBDSSSDSBDBDS 
ATTACK/CONTINUE GIVEN SHALLOW, NOT DETECTED (REPORT xX2) 
HHH PAAAMAARSAATAAAAAA. .. CCCAAA. 2... 2.02002. ccocccc. .. ccccccccccccccccc 
HH™ BARARAACACCCACACC...CCCCCC.........~2... CCCCCC. .. CCCCCCCCCCCCCCCCC 
MH: | FAAAEAACACCCACACT, 2, OO Os 08 Cpe re ae nr eee ccecccc. ... cccccccccecccccccc 
HMM AAAAARACAGCCAGACC. . . CCCCEG errr ee ree cccccc...cceccccccccccccccce 
, MHM PAAAAAACACCCACACC...CCCCCC............ eccccc. .. ¢cccccccccccccccce 
~ MMM AAAASCACACCCACACC. COGCCCG « 6.4.4 02 40:6 ee & cccccc. .. ccc cccccccccccccc 
as LAM BAABACACACCGACACC, « . COCCE Crs wi 4245 -ear a ccecccc. ... ccecccecccccccccccc 
LMM » CCCCCCCCceccceccc.. . COCCCCE. . 2c eee es eccccc cceccecccccccccccc 
NHM CECCCCeECCCCCCr CCC... COCCCO... nc wines ed cccccc ececcececcecccccccc 
NMM COCCCCCCCCCCCCCCE. 2 ¢CCCOCC) 6 ee ain & bw aed ccecccc. .. cceccccccccccccccc 
NLL ecceccccccccccccc.. Of 08 OL oy Oe ee ee ae ccccece...cccceccccccccccccce 
ATTACK/CONTINUE GIVEN SHALLOW, BETECTED CREPORT Kin) | 
; HHH © PrAAARAAAASATAAAAAN, .. CCCAAAR. 22... Le. cccc... cCeccccccccccccce 
HM PAAAAGACACC CAS ACC. COGCCCGS 6s ow ee es eccecc.. . cceccceccecccccccccc 
MAH RAB ARC ACAGSCACACE CCC CC Geo ti ist insane ecceccc.. . ccecceccccccccccccc 
| Him RAAAAC AC ACCCACACC. oe Gn SS tke ye ey ececec.. . ccecceccccccccccccc 
MHM AAAACACACCCACACC., SG ne th te dae eccccc. .. ccc cccccccccccccc 
minMnM ACACCCCCACCE ho) OF CHANT 161 © 01 0s ee ne Ee mie cecccc. .. CCcccccccccccccce 
LHI ACeC CCC CAGCL CCC CC sw. CCCCCE. vob ewoa seus ececcec... cccccccccccccccce 
LMM CGUGGCOCUCCUCCCOECC. «4. CCCCCC gay eee hwan COCCCC. .. CCCCCCCCCCCCCCCCC 
MRM CCUG COCC CC GCGlC. 4 pC CCCCCe leather ga6 CUCU. ~CCCeCCCCCCCCCCCCCG 
NMA CECUGCCCCOCCCC CCC Oa 2 COCECU dg 24d aaa ae a COCCCE. «.. CCCCCCCCcCecccccce 
NLL OOOCe GG CCGCOCCGG. 2. CGLCGC) 26.45% 6 oak ws CCCCCC. ecceccccccccccccc 
ATTACK /SCONTINGE GIVEN DEEP, NOT DETECTED ATTACK/CONTINUE GIVEN DEEP, DETECTED 
HMLN | HMLN 
PML (REPCRT X32) HME 
| HMLM HMLN 
HH CAA HEH CCAA 
HHivl CccaA | HRM CCCA 
MHrl CCOA MHH CCCA 
MiMi COCA : | HMM CCCA 
MHi4t CUGCEa MEM CCCA 
Mite Cuca Mmm CCCA 
Lim CCCé LHM CCCA 
L Mint CCUG Lrin cCccc 
NH ccce MHM cccc 
NMM ccce hiMM cccc 
NOLL Ccce 


NLL Cccce 


OPTIMALITY March &, 


DECISION MAP 


ATTAGK/CONTINUE/SHAlLLOW/ DEEP 


HH SESSSRPDDDDDLCDORDDDBDDDDDRBDDCDREDBDERDOUDDPECDDCDDGDDLGDDOGDDDDDGDDLDDLDD 
HHM DOUDDUDDDODCDBRUBDDDDDDDDDDDDDDCDDBDDDODDDDDDDDCGDDGDDBDDDBDDGDSLSSSSS 
MHH DODDDDDOGDODDDDODEDDDDBDGDDDDDDDDODDGDDBDDGDDLPDDPDDDGDDGDDDDDDDSBSSSSS 
iM DDDDDDCCDDDODSODDDDDGDDODDODDEUDEGBDRDDUDDDDDDUDDGDDDDDDDDDDDDDSSSS 
MHM DOUDDUCDDDDOGDDDDDODDDDGODDDDDDDDDDDDDDDDDDDDEDDGDEDDDDBDDDBDDDBDBDEDSSSS 
MMM DBDDDODDEDDDCCDLCDDEGDDDDDDDDDDODDDDDDDDDDDDUDRDDDGDDDDDDDDDDDDODDDBDD 
LH" DOUDUUDDOCVODOCODDDEDDBODBDDUDDDDODDEGDDBDDDDEBRDDDDDGDDGDDGDDDDDDODDDDDEDD 
LMM DU SDEDESSSODDSDSDSSSDDUSDESDSDSSSPSDSSSDSDSRSSSeDSDSPbpssspyDssss 
NH DOSODCRSSSERDDSDSDSSSDDDSDSSDSBSSSDSDSSSDSEDSESSSDSBDSDEPDSSSBLEDSSSS 
Nem DODODDODSDUDODDDGDDDSDSSSSSSSSSSSDSDSSSBSDBCSSSDDPDBDDSSSSDSSS5SS 
| NUL DODDDDDSSSSSDSDSSSSSDSDSDSESS SSESSSSS5SSSSDSS5S5S55SDSDSDDSSSSDEDSssD 
ATTACK/CONTINGE GIVEN SHALLOW, NOT DETECTED (REPORT X2) 
7 HHH PARR AARARACASAAAA. .. CCCAAA. 2... ...~0~... cecccc. .. cc ceccccccceccccce 
Minh AAAAAAASCACCCACACC...CCCCCC............ CcCCcccc. .. CCCCCCCCCECCcccccc 
MHH PAAAAAATCACCCACATC...CCCCCC............ ccecccc. .. ceccccccccccccccc 
HMM AAAAACACACCCACACC...CCCCCC............ ccecccc. .. cCcccccccccccccce 
. PHM AAaAAACACACTCCACATC...CCCCCC............ cccccc. . . cccccccccccccccce 
~ MMM ACACCCCCACCCCcccc. .. CCCCCC..... 2... eccecc.. .cccceccccccccccccc 
aaa LHM ACACCCCCACCCccccc. .. CCCccced. ... 2... cccccc. . . cCcCCcccccccecccccc 
LMM OO COC CU Ce CCUG CC CU. os COO COC on al ete Sua ae cecccc... . cCccccccccccccccec 
NM CCCCCCCCCCCCCCCCC. . «CCCCCC. . wb cw eae a ccceccc. . . ccccccccccccccccce 
NMM COC COC CCC CeCe CCC Gee CCCCUG. aa cea Ska cceccec¢c. .. cccceccceccccccc ccc 
NEL ecececccccccccccc.. CCGCCE e 2 oa Spewack es eccccc. .. ceccecccecccecccccce 
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED CREPORT X22) 
Hitt AaAAAAASAACALAAAA... CCCAAA.........2.. cceccc. .. ccc cecccccccecccccc 
HHM BAREEEACACCCACACE 2.4 COCCCE fo: oc sot et ececcc.. . cccceccccccccccccc 
MRH ASARACACACCCACACC...CCCCccc............ cccccc. .. ecccccccccccccccce 
Him ASAAARCACACCCACACC... CCCCCC. .......0... ecceccc... . c¢cccccccccccccccc 
MHM PAA AEC AGACCCACACG. .. CCCCCC ee ee re ecccca. .. cCCcCccCCCCCCCCCCCCe 
MMM AGACCCCCACCCCICCG. .. CCCCCE. ow cocccc. . . CCC CCCCCCCCCCCCccc 
LHM AGACCCCCaccccaeccc. .. CCCCCG. ........... CCCCCC. ..GGCCCCCCCCCECCECCE 
LMM CECCCEECECCCCCCGG, CCC COC Es oo ue uate e ececcc. .. CCCCCCCCCCCCCCCCcce 
NHM CGCGCG CCl. COCCCCE. 2, CCCCCC) ou. wa bed wa CCCGcc.. . CCCCCCCCCCCCCCCCE 
NM CCUG CCC eC CCC CCG. 2 CCE C CC. cg way ha oa soa . eccecceccecccccccce 
NL GCCEGCEG CCCeCce COCCO Gk ae awa eek 2 CCccc ccecececcccccc ccc 
ATTACK / CONTINUE GIVEN DEEP, NOT DETECTED ATTACK / CONTINUE GIVEN DEEP, DETECTED 
HMILN : 
HML! (REPORT XG) HMLL 
HMI HMLN 
HHH CCA HHH CCAA 
HHM CGC HH CCCA 
MEH COoC& MHA CCCA 
HMM CGCa HM CCCA 
MHM CGO a Mum CCCA 
MMM CG i Fs vihM CCCA 
LHM coca HM CCCA 
LMM Coad LMM cccc 
NHM COS MHM CCcce 
NMM CCCs hie Ccce 
MLL CCGE NLL ccce 


i982 


EMEMY LINE 1 ENCAMPMENT 1 


(T=4, 


J=7) 


RNACALLNEIML NNT L MMNNGLLMNMPINN LAN NMMBEIL LAL MMA LMM EML AMMEN 


NAL NI 
NONNILINPINAL 
(REPORT X13 


LALINPINELIANMNE NHNLEMLMNMLANHNE MANHN LALLA HAMEL ALMA AMHMEMHH 
MLUNINHNMNGALLMMNBLANLNAMANMNALLMMLHANAMALALMAHALAHMMAAMA 


APPENDIX. THE PROGRAM CODE 


The optimality program was written in the BASIC programming 
language and is shown in full along with numeric input data to initialize 
some of the vectors and matrices, The following variable translation 
table will show the correspondence between the names used in the 


description and the variables used in the program. 


U(F). U 12 
V(F) V 12 
F(Z,F) FI Axl2 
PR Q] (PR = probability reduction for 
PDS Q2 detected and is .2) 
PDD | Q3 
PW(Z,F) Pl Ax12 
PWO(Z,F) = P2.— x12 
P(X, /Z) P3 4x64 
P(X,/Z) Pa 4x64 
P(Z) P5 4 
P(Z/X, ) P6 4x64 
P(Z/X,) P7 4x64 
P(X.) P8 64 
P(X.) PQ 64 
P(X,/X, ) PO 64x64 
U1(Z,F) UI 4x12 
UID(Z,F) DI Axl2 
U2A(X, ,F) A2 64x12 
U2B(X,,F) B26 4x12 
U2BD(X., .F) D2 64x12 
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U3B (X, .F) 
U3BD(X,, .F) 
U3C(Z,F) 
U3CD(Z,F) 
U4B(X, F) 
U4C(Z,F) 
U5B(X, F) 


U5C(X, ,F) 


64x12 
64x12 
Axl2 

4xl2 

64x12 
4x12 

64x12 
64x12 
64x12 
64x12 
64x12 
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SC) 2 


OPTIMALITY March & 1992 


REM PREPARE PROBABILITY MATRICES 


LOG 

110 MARGIN i290 

i2CG DIM Fic4, 12),UCL2),.¥(12),P1(4,12),P2(4, 12),P3(4, 64),P4(4, 64) 
LaG DIM P3C4),P404,64),P7 (4, 64), P8(64),P9(64),P06064, 64) 

140 DIM UiC4, 12), B1¢4, 12), 42(64, 12), B2(64, 12), D2664, 12), B3(44, 12) 
159 DIM OatG64, 127,034, 12),6304, 12), B4(564, 12), C4(64, 12) 

i460 DIM 65064, 12),C036(4%, 12), U6(664, 12),U7(64, 12), U8(464, 12) 

7G DIM MSCa4, 12),M1E154, 12),M2$(464, 123,M3$(04,12),44S(4, 12) 

160 DIM G1i$(12)},68(33, T03) - 7 

ee ul PROBABILITY REDUCTION FOR DETECTEG 

we US t=) 

San REM fone or ris OF DETECTION GIVEN SHALLOW 

2oG REM PROBABILITY OF DETECTICN GIVEN DEEP 

240 Ga=. BG . | 

29CG REM TRANSITION OF FORCES: FA 

eoG FOR Z=1 TO 4 

e/7G FOR F=1 TO 12 

2BC READ F1iCZ,F) 


1G REM UTILITY OF FORCES: UW. ¥ 


320 FGR F=1 TO 12 

330 READ V(F) 

340 NEXT F 

356 REM PROBABILITY OF WIN: PW, PWD 
340 FOR Z=1 TG 4 7 
370 FOR F=1 TO 12 

280 READ P1(Z,F) 

3290 P2(Z,F)=P1i(Z,F3-Gi 

400 IF P20Z7,F3<0 THEN PO(Z,F)= 

41G NEXT F 

420 NEXT 2 

430 REM PROBABILITY OF ENEMY FORCES: P(Z) 
44G FOR z=1 TO 4 

AS PACZ 


op 
om 
ia | 
yo 
on, 
ns 4 
wn 
~~ 
TN 
bal 


REM PROBABILITY OF REPORT X1 GIVER 
: tf 


22G FOR XAl=1l TO 3 

2oO READ P3BCZ, X1) 

P4G PGCS—-Z2Z, G59-KALI=P902; X13 
223G NMEXT xt 

Sel NEXT 2 

2° FOR X1l=1 TO 64 

seG READ P3Ci, X1) 

372 MEAT Ki 

6£CO FOR Xi=i TO 64 

G10 FOR Z=1 TO 4 

620 PSczZ, XLI=PSCZ, K19/729 
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630 NEXT Z 
640 NEXT X14 
650 REM PROBABILITY OF REPORT X2 GIVEN Z: P(K2/Z) 


71Q FOR X2= i oe a © eed 
720 READ P4(4, X2) 

7OG NEXT X2 

*4G FOR X2=9 TO 15 STEP 2 
73E heat P4(4, X2) 


oSG PAC 4, B2)=1- 
750 P42, 11 )=1 

7?CG P42, 2t)=1 

SOC P4 (2, 22;=1 

BiG P4(2, 2331 

G2eG FOR X2=1 TO 17 
3G P4(3, K2)=1 

S40 NEXT Xe 

65C FOR X2=21 TO 26 
B60 P4(g,42)=1 © 

B7CG NEXT X2 


88C FOR X2=22 
896 FOR Z=1 To 4 

900 P4(Z,X2)=P4(5-Z, &5-x2) 
S1G NEXT Z 


tg 
tJ 
—~ 
2 
{h 
aa 


920 NEXT X2 

930 P4(1,464)=8 

94CG P4(1,63)=4 

950 P4(1,61)=4 

960 P4(1,59)=2 

970 P4(1, 54)=0 

980 P4(1,523=0 

P90 P4(1, 503=0 

1000 P4(1i,43)=0 

1C10 FOR X2=1 TO 44 

1020 FOR Z=1 To 4 

£020 (Pa 2) ee SP a2, eee? 
1040 NEXT Z 

1050 NEXT x2 

1040 REM READ REPORT LADELS 
1070 READ GEL? 

icsO READ GE(2) 

1O0FO READ GS(3) 

11G0 FOR F=1 TO 12 

1110 READ GIS(F) | 
1120 NEXT F 

1130 REM PROBABILITY CF REPORTS Xi AND X22: PCXi1}, PCXR) 
1140 FOR X=! TO 64 : 
1150 Si=o 

1140 $2=0 

1170 FOR z=i Ta 4 

1160 SI=S14P5(Z)4P 202, X3 


OPTIMALITY March & 1982 


SR=GL24+ PS CZ )4P 4027, X3 

MEXT Z 

IF GSi=0 THEN S1=-1E20 

IF S2=0 THEN Se=-1LE20 

PBCX)=S1 

PO CK} =52 

MEXT Xx | | 

REM PROBABILITY Or Z GIVEN X1 AND X2: P(Z/X1), PCZ/X2) 
FOR xX=1 TO 64 

FOR Z=1 TO 4 

P&(Z, X}=PGCZ, Xi aePS¢Z /PSc cx} 

P7CZ, XPSP4aCZ, XPHPECZI/SPS CE} 

MEAT Z 

NEXT xX 

REM PROGAGILITY OF X2 GIVEN Xi: PCX2/X1)} 

FOR Ai=1 TO 44 _ © 

FOR X2=1 TO G44 

FOR K=1 TO S 

TCARSL 

YE2$S=MIDCGEC(KI, XB, 13 

IF (YiS="H! AND Y2S=‘H'ORCYIB='N’ AND Y2$='/N°) THEN TCK)= 
TF Y1IS=‘N’ AND (Y2b=2/M° OR Y2E=°H) THEN TCK3=0 

TF YI$='H’ AND (YES='N‘S GR Y2$=/L'°) THEN TCK3=0 
oo AND Yeb=/H'OORCYLIP=/MS AND Y2S='N’°) THEN TCK>=0 


Coe a ee en eae Che ere aly e7 


REM ee eee START ENEMY LINE LOOP ARARHAAPHHAEHHRRHRHEAHHHHHA 
FCR I=1 TO 4 

REM TRANSMIT Vv TO U 

FOR F=1_ToO 12 

UCF SV CF) 

¥CF }=s—1 


Zz 
im 
at 
4 
i.) 


“TPT eet bee ee et > 


ne Se 


NMNIND ot oc™ >< THC 
Sn | Se) Oe | ce | | te 


Ty TT 


REM UTILITY OF ATTACKING KNOWING ENEMY FORCE Z: Ul, UID 
4 | 


SNP DOOR OO OOO UU BB be heh BOG) 6d 0) 0) Gd fd Od OG GOTO TQ 1) [Bo tT RO no 


4a i foe OO) sO ed Pe 0 OO Ce 0 OO A i fle 0 00 SO a Co es © 0 00 Sd ob Ct 4 Od) fide 3 3D 


Sok Ce 


¥ \ 
Pend fred fk Bek RA bd fk pk Bek ped ak pod bod beck Bk Rk pet bet Rd ek ek ek fk eck ds peck pk pak fen ph Rk bed fet feck fe ek prot Bk bk peal Bat be pet pak Ped fod fod fel pol ped fed Pat Peak fuk peck prot 


0 FOR F=1 To 12 

OQ FOR Z=1 TO 4 

OQ ULCZ, FSP LOZ, 2 aU KL OZ, Raye C1 PLZ, FP) HVOR LOZ, ED) 
730 DLCZ,F)=P2(Z, FdSUCFICZ) F) + C1-P2CZ, FE) eV (FL CZ) FD} 
740 NEXT Z | 
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OPTIMALITY March 4, 


Or OA fs G2 fle 3-0 0 1 Ob i 
OmMO0GO00000o00 


ee ee ee ee oe ee ee ee ed 
0 00 08 00 0 00 0 SYN 


RA PA RS 
co 
-OMI~Y 
abe Ge a 


1300 


BBL 


f 


[LJ PL} et ne be Re Rk et et Re pt pe 
fije OOS ob on Cd jes O -O 


PY 


fh K ORIN BLSBISSLSBLOSLUBLU ELD EISELE RLS 
i 
td 
oe) 


: Sere eee 


ME XT oF 

REM UTILITY OF 
FOR F=l 
FOR X=1 TO 64 


S1=6 
S3=0 
S4=0 


FOR Z=1 7 
Seeee ae 
HSG+U 


IF Be 


C32, 


NEXT F 

REM WEIGHTE 
FOR F=1 7 
FOR X2=1 Ti 
B4(X2,F}=B3 
MEXT Xz 
FOR Z=1 
PSC St Le FP CLHKBa re Ze PGS 


MEXT F 

REM UTILITY OF 
FOR F=1 TO le 
FOR X1=1 TO 6&4 


C4tZ, 
MEAT 


G=O 


TTACAING 


UTILITY FOR 
FOR F= a Toe be 
FOR X2=1 TO 44 
ooo 
Vey eal O 


<P 
a 
us 


fy 
au 
fi.) 


PuObanes th 7 
s sa) wane —Ay vers 
: Cue Ee ete 
s Not Ne HP ee aw 


Bi oe oC A 2d PO POP OK A A 


Nov Ta Tha TH os Pa Pa ost fat 
i! 


se NE 


aS ee ae 
oom th 


P<coNOS eOmTCH 


~~ 
~ 


a pk wot Nee bok FF 


ODA A 


WEN WSN Ye Se TPT 
+ EN 


hs 
ww if Ne 


“P73 
hee TE 


ea 


MOT 


CONTINUING OR ATTACKING: 
SOTO 1990 


GOTO 2030 — 


SOTO 


KO PSO. Le G204+D30xKe 


ANOWING Xi OR Xe: 


asia Ws , 
fen: 


DETECTED/NON-DETEC 


ANQAWING REPORT: USB, 


2k; Ug, 


USB, 


AND X227 )ORCX2>38 AND Xec45)0R Xe 


ac. 


U4, 


UGBD, 


U4c 


UZBD 


USC, 


U3CD 


~47 GOTO 2060 


ee 


OPTIMALITY March 


4, 1982 
2310 FOR x2=1 TO 54 
D336 S=S+B4 (XZ, F) #PO(XZ, XL) 
2ES0 NEXT X2 
2340 BS(X1,F)=S5 
2350 S=0 
23560 FOR Z=1 TO 4 
2S7TG S=St+C4(Z, Fy#PS46z; X1) 
2380 NEXT Z 
2390 C5OX1,F)=5 
2400 NEXT X1 | 
2410 NEXT F | 
2420 REM MAX UTILITY CF SHALLOW AND DEEP RECON: U6 
2430 FOR X1=1 TO 44 
2440 FOR F=1 TO 12 
2450 US(X1,F)=B50¥1. 73 
2460 IF B5(X1,F)>=C5(X1i,F)} GOTO 2490 
2470 US(X1,F3=C50%1, 5) 
S480 MB(X1,F =D’ 
249G NEXT F 
2500 NEXT X1_ 
2510 REM MAX UTILITY OF RECON AND NO RECON: U7 
2520 FOR X1=1 TO 64 
2520 FOR F=1 To 12 
2540 UF (X1,F)=US(X1, F) 
2550 IF US(X1,F)>ASCxi,F) GOTO 2580 
2560 UF(X1,F)}=A2CX1,F) 
2570 MBOX, F =A" 
2560 NEXT F 
2590 NEXT X1 
26CO REM MAX UTILITY OF ATTACK OR CONTINUE: U8 
2610 FOR X1i=1 TO 64 
2520 FOR F=1 TO 12 
2630 UBCXL, F)SU7O%1, 5) 
2640 IF U7(X1,F}>=V(F)-1E-16 GOTO 2470 
26450 UBCX1L, FI=HVCF) 
2660 MECXL, Fy=/C’ 
2670 NEXT F 
PLEO NEXT X1 
2490 REM PRINT ALL Mars 
27CO PRINT ‘CECISION “4P ENEMY LINE ‘3; S<Ti 
2710 PRINT * ENCAMPMENT °; B-ui * ieee ee 
2720 PRINT 
2730 PRINT TAB(2ZO0); G61) 
2740 PRINT TAB(20);68(2) 
2750 PRINT TAB (20); ¢$(3) 
27640 PRINT ‘ATTACK/CONT INUE/SHALLOW/ DEEP (REPORT 
2770 FOR F=1 To it 
2780 PRINT TABC10); GLS(F); TABC20); 
2790 FOR X=1 TO 44 
PECO PRINT ME(X, F); 
PELO NEXT xX 
2820 PRINT 
PESO NEXT F 
2840 PRINT ‘’ATTACK/CONTINUE CIVEN SHALLOW, NOT DETECTED 
2650 FOR F=1 TO 11 
2860 PRINT TAB(10); S15(F); TABC2O); 


(REPORT X22) ’ 


-O8- 


MWIOUWIGO WWW Whoo) 


RTO TOR PR rm Re ee pe Rt 
ARO OW online 


OPTIMALITY March G, 


IOOOOOO000000009 


19eaa 


FOR xX=1 TO 64 
PRINT M1i$¢X, F}; 


MEXT X 

PRINT 

NEXT F. 

PRINT “ATTACK/CONTINUE GIVEN SHALLOW, DETECTEB (REPORT 
FOR F=1 TO il 

PRINT TABC19): Gis¢F 3; TABC20); 

FOR X=! TO 44 

PRINT M2$0X%,F3;. 

MEXT X 

PRINT 

NEXT F. 

PRINT ‘ATTACK/CONTINUE GIVEN DEEP, NOT DETECTED’; SPA(7); 
PRINT ‘ATTACK/CONTINUE GIVEN DEEP, DETECTER’ 

PRINT TAB C20); “HMLN | SPACASIG CHMILN / | 
PRINT TABC2EGQ); “AML 97 SPACLOG); * (REPORT X3)°; SPFAC1G); “HMLL ° 
PRINT TAB(203; "HMILN’; SPAC43);3 “HMLN’ 

FOR F=1 TO 11. | 

PRINT TABC10); GIS(F); TABCZS); 

FOR Z=1l TO 4 

PRINT MOSCZ, Fo; 

NEXT Z 

PRINT SP4(22})}; GIS(F 3; SPAS); 

FOR Z=1 TO 4 , 

PRINT M4$(°7,F); 

NEXT Z : 

PRINT 

NEXT F 


REM COMPUTE NEW V TO 


FOR F=1 TO 12 


MEAT F. 
REM FINISH ENC 


NEXT wt 


NEXT 


Ret RHR PHAPREAPHHRAPHHHHRATH AHH BATA I AS Te Te oe ae he CTE ge Ae Oe Te ey Gere ge eae 


REM oe so ore, 

BATA Bb FB, Oo, 26 1, 10, 
DATA Grae SiGe fer ote 
BATA li 5) Sh GrGren os 16 
DATA 1,2, 3: 4,353,646, 7, 10 
REM LCF ) 

DATA 9,8,6, 7,7, G&G, & 3, 
REM PCWIN/F: 23 
BATA .3,.4,.4,.3,. 3, 
DATA .6,.7,.7,.6&). 4: 
BATA |. 9,9, . gs ee 
DATA Agi7 ts 1.4: FF, 
REM ee 

DATA . 285714, . 2895714, 


VSO Gh 


BE TRANSMITTED 


AMPMENT LOOP 
REM FINISH ENEMY LINE LOOP 
I 


» 12 


t~- ~ 
a> 


. 265714, . 142857 


Xe)” 
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OPTIMALITY March & i782 


REM 
BATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DAT és 
GATA 


~—BATA 
DATA 


REM 
DATA 
CATA 
REM 
BATA, 


GATA 


DATA 
DATA 
DATA 
END |. 


Phe 2) | 
79,495,759, 43,45, 27,45,15, 50,15, 27,15,36, 9,36, 9,15,6,25,0,9,18 
7, 10,3,160,9,1353,0,15,6,¢6,0,5,0,5,0,6.0,9,6,46,3,6,0,0,¢G,90,3,& 
3,0,G0, 2, O,9,G0,0, 1,6,%, CG; G,0 
elie, 27, 27,27; 27: 27,18,18,18, 27,18,18,.18,18,18,18 


2, van a, Le; LS; Ley le, Le, Le, 9; 9? ?; o, 9, > 
lese2,2,4,4,4,3,3,3,8,6,6,6,6,6,6 . 
23,3, 14,12,12:9,9;59, 6,6: 6,6, 64:6 | 
O,G, @, G, Oo, 4G, 0,0, G,G;, 1,¢0,0,6,G¢,0,6,0,G60,0,3;,3,3 
Q0,0,¢6,G6,93,6,6,0,0,3,6,6,0,0,0, 5,5, 5, 9, ?, a 
0,0, C0, Lite Coe a0 13; oo, ° 
15,27, 25, 25, 25, 45,45, 45,75, 75, 75,125 

POCKA/ 2} 
4,2,4,2,3, 1,2 


a, lee ede 

REPORT LABELS | | | 
CNNNNUNLLAMLINLLAMNINE UL MNMMNNLLAANNMMYRLLALMMNAALLOMMHRIML HAMMAM 
ONNLNLNLNMINELMNMINL NER ALPINM LANL MEINE ALMLIMHNHMAL AL MMALAMAMHMHH 
NLR LNMNNLM LOMO LMMNEL ANE NAMHAMNEL LMM AHANAMALML MHL AMMA 
CHE HHI MEH CHE, MH MMM, CLAM) $MM NH, NMS 
NLL) NINN 


